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ABSTRACT 

PURPOSE: To obtain a stable structure of photosensitive drum having a large 
area when the photosensitive drum is preliminarily mounted on a mount, by 
assembling gears in a manner that the first helical gear in the outer side 
has a larger diameter than the second helical gear in the inner side. 

CONSTITUTION: The photosensitive drum 9 is produced by coating a 
cylindrical aluminum drum base body (cylinder) 9a with an organic 
photosensitive layer by dipping method or the liJce. The one end of the 
aluminum drum base body 9a has a flange gear 9c and a gear 9i fixed by 
caulJcing. The flange gear 9c and the gear 9i are attached adjacent to each 
other on the end of the drum base body 9a in a manner that the flange gear 
9c in the outer side has a large diameter than the gear 9i in the inner 
side. Thereby, when this drum 9 is leaft to stand on a mounting space 60 of 
a working desJc or floor for assembling or maintenance to exchange parts of 
the device, stability of the drum is improved. 
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[0 0 4 1] -5-C:T*IIJfi0IIT«fitlie^3tK^A9<D^ 

m^mm.-t^rzibiz. 0ioOTK^Ai^ffi^{c*-rj:p»c 

H -7 A 9 f*9 lrHiJft:ifeVi«^^4#::i^ 6 9 d 
lfeVi«^^rfA^<DzfA«!|EfTt)av^. Cine,® 



Tjia:s^-rn«av^, 

[0 0 4 2] ^«%9 d<DJ^4«<i:LT«RtteL<ttR 

m/h$ti^1.S©^«ife9 d$4'^roH5A»#:9 af^lC 
}f ALTSJO#tt^. IP-^. H^A«#:9 a<i:^«i^9 
d t(D^^-yy$rS:A: 1 00 « mJKAT t b , ^m^<Di^m 
XfiK^A»#:9 a<DrtMlcS«f?tiJ (MA^i'TyTi' 

10 9 dS:H7AS#:9 art{C}fALTlfO#tt-5. 

[0 0 4 3] ^c:T*#%^#;6ig5)tH^A9rtTcD^ 
*^9 dO'BrgSr^x.T, 5fei«#; 9 d Wfe® i^ffii© 

v\Z9§m=§42d B(D^m-Vya±7.tl— V- U v'BCOIE 
ffiA^ e,30 c mg|n;tfi:a{' V-Y ^7 MSgliT^JEE^fiiJ^ 
U;to Hi2(c:^-rJ;^«c, SOgrcD^feigife 

S:^^ h* ^ A 9 (Dmi^^:^[^'P^-C(D^mt5i. 5~54. 8 
dBT^ofcfc®*^. 40g r cD^*i^*^7th*5A9<D 
lElte$ft:^|n)^^J;0 *)^-\':7 7>>'9 c {W^aOmmteH 

3te«^9 d«g5JtK^A9rtT«=^i-\'77>v9 c 

t)*^^, c:n«^7tK^A9cDMi^3^^«|fife*i-;fyfiilT 
tt^ir:77>v9 c€::n-LT3&|$$nTVi-5CD{C*fb, 

^ >i?*1>^^i^tt§gp^^26?:rf^ bx^^j^^ n 

TU-5fc!!6TfeO, ®JtH^A9©fft^lti]4''C^teS{C** 
b T#*f #ofll^(c;^c o T V J s a6 T i& s . 
[0 0 4 4] ^®;^cJ6*IISg^tc*^v»Ttt0iOtc:5^-rJ; 
v\Z. WSB^iK^g dS-^3teK7A9(7)lHieW?^rSj<:D4' 

30 'i:^c<tt^^>7^>>'^■\'9 c fip-^. ^>tH^A9 
'vwKi)ie^ft'jic-rnAct£«ic®o{tttTti?). * 

&m\Z, g$L3 =40mm«7';U= -"i/AWifSlgCI^J; 
OJ^CO. fi««?J20g~60g. ,JfS b<«35g~45g. « 
fc»*b<tt«540g<D^^!^9 d^&lfi«bTVi-5. 
[0 0 4 5] mrlB(OJ;-5(3^3t K^A9rt{C^«!^9 d 
^^if^Z.t\Z^O. «i^H5A9*i^:^bTlHlfe-r-5 
J:^(';^0, Bi^J^)«B#(C«'lt^^?tH^A9<D[Hlte{C 

[0 0 4 6] ^tz:$inmmx\tm\(i\z^-t^v\z. ^yt 

H ^ A 9 <Drt^MlC7-Xfflj*.^18 a*tgMT-5=t ^ 
bT, *fc. «i«75ig«*#:#jOH^AT-Xffl^,^tf 
>35a t^Sf ^C<i:(Cj;oT. K A 9 S^^WlC 
7-7.bTli^;*t, ^KDT-Xffll^.'i^lSa^^^tH^A 
9{cMbT7^>->*^-\'9 c*i^tte.nTV>Sffldi:R*f 

50 [O0 4 7] mJia7-Xfflj^.^l8afd:A-^fflXx>U;?. 
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iji^g-rsi, 0i3n^-rj;-5{c, «a5i8ai{'«^§a5^^ 

K^tTa& 0 , Sg5l8al fC 2 *©»6gBl8a3/&t^ttTae. 0 , 
SJC tai2-?-n-en® BeSPI 8a3<D5fej® tt0 1 30D«ffifflil'v 
^tb-r S #iStt©i!]igC18a4*i^tt Ti& 
[0 0 4 8] ^l®T-Xffl^^l8a^iWSgC$^26$r^7t 
K-7A9{c?iOmtSt, B6SBl8a3ro#tt::»j{cj;oTifi 
SS18a4*i«3ieH^A9cDrtffi{Cffia-r-S.. dODt^^^t 10 

i^^ABizmmr^mmam^mm (.2mm) $>^fz^ 
[0 0 4 9] mu\zmtiio\z. muT-xmrn^ 

18 a OKSSBI 8a30S$ ^SrS;5: .j; ^ 13 LT A 
:i<D^o\Z-t^t. *iS^^d]jgBl8a4*J|S53tK^A9(C« 

¥J^«ifigei8a4*t|l^lC+XcDgp^J-lcmt3±tf § ;i 20 

ti<u^, z.<DtLi^mm7-xmmi)ii:K)mm\zfi^. 

Ort® ['ffi^-r-S t €®Bggi51 8a3©^Jg«7&tS?S: •?) 

\z, ^mmizZ(om^mzmtii^-r^z.iiifi$>:bifl^ z. 

nttffiSSP 1 8a30 ft :liaf S A S # L t it -r :i <i: 

[0 0 5 0] ^tL:^mmm\z$>-z>T\t.mm\.tz^o\z7 

— Xffl^.^l 8 a *i 2 IBOKSgBl 8a3 Sr J; ^ b ;t 

^(r)p^m\zmmz^m.t^%<D-Qhm-s.mi^um\(>\z so 
v^few) , K-z>t<r>9cm\zmm\ytL^^ts.^n.-^ih^^ 
[0 0 5 1] c;n?waa^3tH7A9cortBfc*f-r-S)T 

C1LS<;5:0, S.oW85l8a3(DiglbtcJ;-g)^<£^^-r 

fi^FB^<sefflL;t«^»c¥3*ttdblK18a4©JEtt(cJ:0, K 40 
'yJ^P^m\Z^X*m±h, c:©+X±<£¥3*±dIigEl8a4 

[0 0 5 2] c:n^«-#a:-r'5i. ^^tn^Artstc^ 

f -5 h-7AT-Xffl«.'±il8a®ftMJE«*tJ10g~ 200g 

m^\.tztz.:b\z^^}i. mumm.s.f)^m\(is&.TX'h 

m<Dm^m^izM-r^nmmmm=s:&:i-t-^mm^&-D 
fco ^tcntiVimmmiim 20QeKi±\zTj:^ii. mmmm so 



^i-fzt^iz7-xmm.^\ia t(Di^mmwjmz^\,^T 

[0 0 5 3] 1^, mia#l?W^^fi«>th*^A9CDrtSD 

^Tt K-7A 9 \zm^^m<^9d ^SlO^tt-SC: ttcJ; 
0. H^A9«St!j^6M-r^c:i:>4itli*, ^tHJmilB 
7-Xffl^.'Sl8 a t H5ArtMi:(DSMif»geir^«tt 

[0 0 5 4] *7tfJia7-XfflS.^^18a«:7^>v^-\' 
9 c »0 (r^tt;t5fe*i^ 9 d <hf3:iS?{gi](D«iSg|5*^26{c:K 

lom-f^tctbtz, 't<Dm.f)m-fhn^iznfjiPi.^h(DT' 
[0 0 5 5] ^m^mimim^ h ^ a 9 

MBS63-149669^^«(CS^-rJ:'575:. R>fWSM^m;&ffi 
S-fflliTVi^o 04{C*rj;^{C, Ji##:l40D(^ 

ffilC^S o - 5 1 OSrJSl&lftSlO c LTIsI»eft{ClS 

BR^OSPftrJAB^^tt. M{c^©^M(C*-;}?>^ 
5>«J[L/t':'U^>rfA«SrlSlt;t=b®, ^Vi«^S®C5 
n - -7}^ > L.fc^?a >:7 ^ > AS 

SLfct)®^T«figLXti-S. ^LTBiIfB^^n— ^10 
« D-^WIO b tiiSSIjWSlO c bT±##:i4(DttS 
X^-f H;*f^ KmiOcHCj;oTllK^bfj:ViJ;ptBtOf^ 

ttx&o, fl-3i^^F5A9:;^r6]'^«*iicx^'f KBitg 

fCllO^ttTSO, RD-^tft*xyU>i^lOalCcto 
T^Tt K ^ A 9 :&[6]'\f=j-^ LT»« D - 7 K 7 

A9^Stc»M-r^J:-5f::«fiELTViS„ ::c9««^© 
«^f|D— ^ 10;*t±^#:i4{c4ft§10 c LTilSiffli^^ 

[0 0 5 6] H^feJ^lKtcK^bT^, mr8B^«D-?10*i 
^7tK^A9C0[5Ite{cfieif)[HieL, C:(7)<i:#»«D-^ 

[0 0 5 7] f^, ^«P-^10(C^Jn-r-5«JEE(CpliT 

n^-f^iz. ^na—^mz^m-t^m!£\tmMms.(D 

SitSiE t^mmm Sr Mil ^ -arfcliKjmjEE BJJInJ-r -5 CD** 

it fiitmiE t ^rSfi b fwiii!)«£E P - 9 1 0 IC qiUaT 
^c:<tTJ^— ^mi4*t|SjJ:-r^ (!t#HBS63- 149669^^ 

«ffffl*^^{t:-r-5SiETfeo, mmmE.(D^wtamizt5 
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=f > - :t 7 r •& ^ i .i; o TJ^fiE $ rifc^Jg 

[0 0 5 8] mltB^«P— 510'^©^g««. miUZ^-f 
J: 3 \z, ^ttA'-f 77>ffllt.^l8 c CO— ffll 8c 1 dJ^jS-T-S 

ficOP-^«6lObiJESLT«f|D-^10tc:«ffi^EPilP 
TS, f^. ^f|a-^10«A:^tt$rfrrsjg,^18c {'J: 10 

[0 0 5 9] ^:CD»f|P-510S:±##:l4{rffi^iA,tf« 

#«P-7lOOP-^WlOb^Bill2tt§10c(r« 
i!6atrfc*ttTJ; < . ;iK)±##:l4SrT#'*15t^^-r^ 20 

7 A 9 icJEi^-r S J; 3 \Zti^, 
[0 0 6 0] i^. ^«P— 7lO©i^«(fflfftSlOc «. 

0, ^«A*-f 7Xffl^^l8c*^^^«14®xyj >yiO 

[0 0 6 1] (s^^s) m^^mntmm^ma-^ 

10tCJ;oTl^— IC»SUfc^3tH7i=,9cD«M{C, S^H 30 

lcs^-rj:-5lc, ±.Wm^\Z\tU>X7\^^ lzli)^^(D% 
?:«5^F5A9^fiSStTSfciS6©MPSPll a*i^ttT^ 
f^i, T'P-kX^-h'J '^v'B^SK^^AA^SBlO 
^I^Lfci^lr. WSHMPBPll aS:^LT®3teH5A9*i 

gpil afC«>'^>:/^gP*fllbj!)?HOftttT$>D, :/Piz 

S53Wllb*tpflpafll a$:|B«U, ^B*#:A(C^«-rs 
imrlSMPgPll a*MP-rsJ;'5(cLTti«)o 40 
[0 0 6 2] W^^ry^^m\h\t.m\i (a) , 
(b) tc*-rj;-5{c»r® r<j ^?:4^ctc@fiLAc:Jg^*(c« 
EKbTSO, Wimm^t^tl-V^)y'J(D9\-yj^^\Zts.^ 

?iO(*ttTS^. -?-bTHtilBiftnbnc«gi; 0=1-1' JU/N* 

c T->^ ^'gP^*! 1 b *«M PSCl 1 a C 

[0 0 6 3] mui^^v^^m\hoy9\-mz\t.m\i so 



(a) (C^-rcfc5Jc5l^g|5llb2AtJ^fiELT$.0, T^P-t 
x;^-h U -v-:^B*iii^SJg^S®A(c^«-r'5t#t-, 
«S:*:#: 1 6 (r *f L T M ifl BftgJ' 11 0 fc ±gi5M Ifl ;b / N' 
-19 ^mz^h. fe;^7/N*-19{C^ttfc§^Se 

a519a*i?5^gEllb2{r5§#^;tO, -y ^'gPWn b*^ 
HIS (b) «^SIe:^r6HC[HltebTB8PgI5ll ai£rMp-r 
■5. 

[0 0 6 4] CCD->-\'<y:$'geWlI b(DMHl!;f^iri?5L, 

J.-:3|Hli!ittiibi«jfi^lcK:ttT*-5)/::J6(c, 
04S,t/iai8 (b) tr^-r^-5(C, ->^';/^'gP**ll b« 
yp-trx*- h 'J 'JB(D^^^ 0 fc^1-T±a5MW;*;A* 
-19CD?gSa5l9 a {Z^^^fz^, Z.CDfzlsbz^'r ^'^^ 
11 bcDMIB:^S:*Vh$ <Tfev'i' ^gP^Wll b(Z)lU«j$t 

^■fimmzm^. ±:^\z$)^u>X7u^ ic2A^ib<D^ 
*mmzmjft\^'^A9-^m^^n. ^^tK^AQw^® 
^mmmtmis.-^ n^^ihiztt^i^^^^' ^tt ii b €r 

B^^m^mzmXT^mz. :*;-hU-v>'BSr*^*:flil 

eSBcDX h p-i? -r-5 c t*«ai*.,„7'PirX;*7- 
h U '^'v'B UliT«:*:#:AW/hS'ft;S:0-5C <i:*^^Jtg<i: 

[0 0 6 5] ;^{c:Slii^®12tC^liTl5e?q 
f-Sch. Cinttt9l2gJt{cJ;oTiS53tH5A9tC?^j5KS 

-5. f^. :i<Dmmm^mmA\tmm\ziim'ri>h-)—ii 

T'P-feX;^— h 'J >>B $rS*-r-50iI€r^r^LTliSo 

[0 0 6 6] mimmm\zmm-^n^mithi—\i. mm 

mSiiLX. 4?'JX^U>, Tp'J f:r;Ph;i,x>s?ox 
>*a-&«:, x^u->-tfzi;uh;ux>*a-&#:, x^ 
Kx5"ji/*s^{^. x5^U'>-Ti'UJi'S!:/^;u*a^ 

^)T^v)mmm. pi^>« fgi4p>'>. ^>'^;n^ 

[0 0 6 7] iKIth:)— »CMtC^lniL#S«fe«i^tL 

[0 0 6 8] SStth-:)— {c^w^nsssttatie^iLT 
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[0 0 6 9J mBm^hi—\z^^Thi—m^i^BS.-r 
^mm^mmt. m4\z^-t^-o\z, h-±-^iRm-r^ 

izm.*)tii-^tirzh-r-^. p^mzmsnc^m-r^mm 
7.v-zri2d^m^-^itT^<Dmm\zm^^ h^—m^m 

0SiT^J:o\zmB!iLT^^^, 'J— yi2(UC h 

ii(ommzji-:>xmyt k^a 9 ±(D»nm^^m»'^m 

^rctblzm^Zf]^- h*12 e U -:/12 d ®a® 

5). 100— mum(D^^ yZfm^i)-z>TtStS^-5\Z 

[0 0 7 0] m^mm-i—<Dmommi2b\t. m4iz 

^•r<fcp{c, Tj^'JT'DtfW^ (pp) . T^Vn-:/^!^':^ 

X>7.5'D— (ABS) , A-f • -f >;li7 hX5^D- 

;p (HIPS) m<Dm«ii^i^i3i^m<omm2bi^h±- 20 
}@i2 a (Dmmzm-ox^m f ^[oj'^ffi^^i&Biffijcflijsg 

LTV»S, ^:©i^Og5*J12bl«»fMJ^«7ji|«H^Jg*S{C 
ii^Ji'Dizm^iVT&O. J.t5 h:h— J@12aO|£®^#: 
Oh-^-*S< J;'5fc. ^^K^A®|pItett:;^ffi] (04 

ommm:^^) izm\^^^wc^<DWikmuxmmLT& 

tLT«lfi£LTVi^, 5|t3gCt*12bl«3*J;0 

^<t^:ziz\z^-DX. &m(Dh-t-mm<o^t£<-r^ 
trm^i^. mK)mm2hi(Di&s<^m<D^^. $>\iti^^ 

[0 0 7 1] ^bTBtiE2l»3gP**12blttS^;^[6]-;?^ 
gi5fC«jt^gl2b4*tJgJ5KLT*0. C(Dfi%±^ei2b4*t 
T - A 1 2b2 ^(t fcfi?L 1 2b5 mft BJtit: ^± U T 
K7-Ag5*i-12b2«±;^^14(CMbTttl2b3^&tt' 

a<Df^^\zm^^nftm^Lfji\^^T—AtiH^hX^'^ 

t5ieffll2b3$4''C^frLT7-AgE*J12b2 40 

^-^M&xmm-r^j^o izmwiti>s:GmT^fztf)(Dm. 

^fJi^iZ. SfItBitOgl5$Ji2bl t7-Agi5^J12b2i*7f? 

[0 0 7 2] afoT, li#}gfi£lC|^LT«B5g3T-AgP 
ttl2b2$:— )t:ft*Tg«J-r'5<h. ill08P*tl2bl*iS4 © 
*^«<*lgi:«fc^Wtlc!i(C*-r J:-5 h-^-- j@l2 a (Die 

-ffll2a«j£Si5#ifilC$>S h:^— dtj|IOgB«12blt'J;-D 50 



xm^x'j—zfi2d:^fp]^'m.>hti^, :L(Dt^mmm.o 
^m2bmwimmmmE.f^mikX'^^rztt)^z. b-t- 

tt2IOge$^12blO)«^MlCi9oTJt<=to{CLT^^*^ 
IZM^tl^o 

[0 0 7 3] c:c07t«631«!X'J-yi2djfi^cDlKtth:h 

-a^*^^ni8<, mmx<)--:ri2d(Dmmzms!i-^n 
[0 0 7 4] ^fth±-mna(Dmmi\2f<Dff^^mtz 

am 4 [ZmTJ: -5 tSTSJ^l 2f 1 *i|9:ttT*. -S. Z. (Dm 

T^m2fi<DT^tb-)—mss,mt<Dmm\t. 

0 SB** 1 2b 1 CDH^ »fMii5 $ J: 0 b T & 

^. SeoT, 3IOg5«12bl«h-:^-ffljlcM<i:ST 
g|5t*12fIorBTSrffi«^i!jL., t ^jil9SeWl2bl7>^ h 
:^— ffi ic® 6 i¥ ^ ±*i 5 ■S <»: L T mieSTSBW 1 2 f 1 
»C J: o T^*!l$n. KM 0 gP*^ 1 2bl 0 d^B^i 

[0 0 7 5] jSa, *SISfieiI{C«-5B}|^JgfigS«Att#8S 

c:«)«^{;:f*^»X'j-yi2dja^cD#fiStth:h 

[0 0 7 6] ip-^, ^m^h-^-^mm-r^m-^. mi9 
{c^-r=fcp{c, ^m7.^j—z^\2dtm:^\^^^^T^w 

14 D - ^ 1 2 g *t h 0 *3I « 1 2 h { o T M n h 

?gJ?)12 aF*3<D|^att K:?-- Srai^X>J-::^I2d'^i: 
JSM-r-S. C:cDt#^4fe7.'J-:/12d<i:#ttn-^12g 

iitimmr^mmmziii^^x, w^a-^us±(Dhi- 
-timmxu-^\2diimm-^n^:iLiz^-:>xmm^ 

mmx u 12 d (Dmii^\zm\ fex u -:/i 2 d ±tc# 

-h*12e t:^|feX'J-:;^12di(DSga5{ceAL, dc: 

'Simmt^mzm^oimmiz^ o T»«^#s:3^4fe-r-5. 

'j-yi2d±\zh±-i!)m@-r^t. mh±-\tmmy^ 
u - :/i 2 d ± {'»rfc \zmi^ 3 txfc h ±- tjgfe ut;^« 
f]y-}ii2eii<Dm^mzm^n. ^zxmrctjih:^- 

\zttL, n@\^x^^tzh±—it7t>^miE/3.m^^miyX 

tixL^o, ^<Dmm\z^m^ntchi—it. miEttm 
mt:H^-^tifz h i—\zit^xmmx u-zfnd \zM-r 
^iimi]f}^^<f3iK). mm\zmmi.m\^^iKm\zf3:-oxv 

[0 0 7 7] t(Dfztt):^mmmxum?d,$^miihi—=^ 

iRSft b ;t :/ n -tr X ;^ - h 'J ->* \tm 1 9 {'^f J: o\zn 

mithi—mK>mmi2hiti--^-mi2afHiz^^^ui2 

hl^r^tt. ^geWl2hHc5^tt->- h*-»e?5:-Sffi#ggiSl2 



[0 0 7 8] ;in{cj;o, 0m\±hi—^'\s.mLrcti- 

[0 0 7 9] Sd^^fiS^ns^K^XiJ- 
*«j 2oojuniss) ^%^xM[^-r^jz-o\zitLm^tb^n 

T^i-S. ■iE-<Dfc**IIJSWT«^fife;^'J-:/12dC9tS:& 

sr^tt, m^j>'^^i>m^\^^A9<Dmmm^mi$.mz 20 

[0 0 8 0] ClCT^3tH7A9 t^fifeX'J-yi2d t 

(TiiiLmmmz-D^^^xmmt^o m2o\tmyt h 9 
^xo--f\2d(D&mm%t, 3i«xu-yi2d<D*nffi 

^**^-r«l»f®SiBJST*0. 021 (a) «02O©A 
-A»f®**-r*SE»f®l2. 021 (b) \tmo<DB-Bm 

[0 0 8 1 ] S20{C*-rJ;'5lC. S*^fgBS;Sn-5 
^lfeXU-:/12d<i:g?>tH7A9<i:«e4/hPB^R5 ( 200m 
m~ 300 Mmg*) S:}toT*|-[6]-rs J:^lCt4B*i6e) 30 

#«^i5(ciEii!s^tgfcB;5$n, <i6j?g«iii;<Tg5#^*^i5 

tC»A@^$nfcttSg5*t260ttSgi526 a J^oTleie 

-^1 2 d ©ns J: 0 H9EP5iaii-fc*tt^a©;*:# 

[0 0 8 2] Sfc, ^»;^U-^12dtt, ^(Dm:^\^m 40 
SSSPifi^lC^^^itU >i^gP12dl=tOrt#JtCfeO, ^« 
7.'J-yi2d(7) «J^)EK®«^1-TXU-:/ttgl2 i 
tC<J;i?TI5ieeffi(c3£it$n, X>J-yMSl2 i 

>if\2}i}m^^xi3 0. z. 

n*iTa5#*15(OSfr}f stiT;K4fex u -yi2 c ^"^IZ 
^3tH7A9ffl'J'v.'M-#bTViS. CintriiO. ^j*'J> 
i^gi5l2dl*i^^ H7A 9 tSlcSSL. ^IfeT. 'J -:/12 
dt^^H^A9<i:WWISitt^tC«tiE$n, gi^h'^A 50 
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9©7 5>>'^-\:'9 cRU:K=P-V9 c tuft^f-S^^X 

'J -yi2d COX ij -:/^i-\'i2 k izmmt)^^m-r^ z. t 

[0 0 8 3] c:;iT. gfiaiL/tXU-3^W§12 i ©X5 
-1" K^t6:3^|n]lC-^V^T022$r#,^LTl5iB^-r^, ST, 
a#XU — :/12dCDiEl!lffli]d^eiai'^?>i:. ^fi2f:#:l6© 
K»i!lS*^?)7 7>-v'^ir9 c (ClBi(j;'775^ea^n-5<i:, 
^<D7 5>v'=f-\r9 cA^<bX'J-Zf^'V\2k\zmW]tlf}^ 

Bm^ti^t^, 't<Dm^'^^^tnty^>>>^'V9 c(D 

^>fc;fyrS]frfp]75^3. z.<Drztb. m22iz^-t^WP:^\^ 

5 A 9 CDHfe^^'C^iSl^X 'J -:/12d <0Ii]e4''il^<£i^^< 
ie^i:¥ffJi:&|3]{'X'J->^tt$12 i SrX^-f F^ltJ; 

^t. x^-f H;5r|p]i7K¥:3&in]©5i-:'3P s tt. 022{r^ 

f ^7th*^A9 75^e)Bfin-5:3^|p]tC|n]l,iTbS 

p. ZLCDtz^. S^7>U-:/12droKW)fiiJT«, K 
5A9 i:^|feXU-:/12d <i:(;)Kflii*^-7 ^ >v?^-\' 9 c 
'J -y^-V12 k <Z)iiaa!*-^Vi:^lC J;-3T^{t:L.^-r < 
?itD, S^X'J-:/12d±0 *^^3th::^A9^e5 

mz^W}\.ts.<tAy) . m^^<Dmt^m'^w,<ts.^xv 
[0 0 8 4] ^ciT, :^^mmx\t. y^yi^^^Qc 

*^?.X'J— :/^Yl2k'v©ffil)):^©eS$:lni*L, 1321 
(a) \Z^-rjiO\Z. mWim (7.U-:/^-^12k7!>t5tO 

#tte.nTv^sflij) ©xu-ywsi2 i ©x^-r H^te 
:&ifi]*^HiQ:^fR]{;:-r-5. ip-^. 7^>v?^-\'9 c 
•J - :/^-Vi2 k <Dift*--&ii:t/ P ttSfbffliJx U -:/|ftSi2 
i OTx^-r h*pJtg:;&i6]cD;^fr^t;)«*590'' (*i6i£0tJT 
«92° ) tcis^-r-So ;i®ctpic«^-r-5c:<i:-e, miie 

m^^^^tlP<DX^-( h**[6]<»:*¥*(filC04)':^P s«5& 

t';^ < 0 , ^^mmoym^^xitwi^^ti p s 

#X 'J -:/l 2 d K 7 A 9 ffl[|'v#-^-r-5:^lfi]'v-f^ffl 

-rs. ^«x'J-:/i2d«iiiS}fffixyu 

#x'j-^i2d <tcDF^is8«-5£(r«fcn, ffomrjimm^ 

[0 0 8 5] ^t', i^mWim (X'J-:/^-Vl2k*i5lO 

ni-f^nx^^tj-^^^) <7)X'J— :/tt§i2 i cox^-f \^:^ 
iPiiz-oi-^xB^^. 

[0 0 8 6] ^mwimx\tmmi.rcmwsmtm^K 

e.:^€:§tt'S)t3tt-Ctt?'cCViCDT, XU — :/ttSl2 i cOX 
^-l" m2l (b) lC7K-rJ:-5(C, ^^H7A9 

W*'C^ t3R^X U -yi 2 d ©4''L^*i^^ii:^lr^5f LTBS 

[0 0 8 7] CWJ;3t, ^«feXiJ-yi2d*m3fiT<^ 

>t H ^ A 9 \zm!£-t^m-k. mmmt^mmmtxmm 



[0 0 8 8] m. Kl!)ffliJOX'J-:/ttSl2 i OX^-r K 

t>sti. gp-fe, mmLfzmmmx'm^fzJioiz. mnm 

T«7 7>>'^-\'9 c t7.'J->^:^:-Vl2kWitti5).^ti:^ 

rmmxv--yi2di)imjft]^^A9f)^^mtx^:^m\zi] 10 

«lfeXU-:/12d€rJP£ET^-5<±;-5(r, mWim<DWS.7. 

y'j>ifi2i izj^^m&tj^^^mmmj^io^tip s^fz 

X:/U >i:''12 j ®:S4feXU-7'12d'^Wi)nJEE:^S:Pl i 
T-Si, iSi&ffl!lCD}fffiX:/'J>;/12 j C[)-?-ODln31E;^7P2 
tt, P2=Pl +P s{CK5£LT*5< <h. iilfeXU-:/! 
2d««{rilIE;^JnJE:*J$rSt:tT^^ H^A 9 t<D-^ 

[0 0 8 9] (i^'J-^>^^®) mzi7'J-~>^^ 20 

ai3«, i^3t^•7A9oh:^-^fe$te^^©6^cJ;oT 

:J — Sr^±-rSfc»e)CDfe(D-Ca&-5, ;i<Di7 U — - >;^^ 
t8:13«04{C^-rj;-9»C, ^^H^A9 05«SDfC^M 

^^h*^A9<Z)«ffi{Cjtfifib;t;^i'-1'>'-hl3b<i:, bu 

<tT«I^LTVi-5. 30 
[0 0 9 0] JlClTWIBXi'-I'v'-MSbcDllDfttt:* 
mz-Z>\^'^xmm-r^iz. ^:©>'-M3b«^:^— j@J6l3 
c ©5t#ffil3d tCjk^LTi^ffiT^— ytr J:oTMO#ttT 
dOt^Wiai^h-^— «i!613ctt«J!&*ti^75vf,;^ 
0, e^©Iinia^/h$;i^j^*i$,S, -?-CDfcJ6H23{c^ 
T.t'pfC, #{r5tf«fSl3d{Cii5®5"— 7^136 ^ftSOf* 
tt. 05^-yi3 e tcx -f MS b <£ftS 0 #tt;t;^: 
ttTtd:S->-M3b05fe«g (g53th-9A9<h©^MgC) 
»;:p^aO x*i±-rsci:*i*^o :i<d^o\z7.^^ ly— 

M3bO$fej^{r-5taD x*ta&^t, M->— M3b*i^>t 40 
H^A9CD*ffi{c2g^-ti-r. i"J-:r>i7':/i/- KlSa 

TS # ^ i L h ^ttH {i:^ (, i ^n/j: < -5 o 
[0 0 9 1] -iE-OfcJ67.i'-f hl3b<&ft5D#tt-5t 
EJ24 (a) IC*T<tp{C?l5SI:a:20^CJ:oTh:^ 

— }HJi)Tgi5(Dljf*®l3 d S:T:^'v§| o !fioT5Ptt^JglC 

rz'mzmmmm^mm't ^:ih\z^K>. x^^^i^-vn 

[0 0 9 2] jfi^©/M!-fk*J0etlTVi 50 
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b 1 3 d (D ^fe t) /JN ^ < ;i ^ d ^ 1 3 d 

Sr^?ft ^ -ti-fct^^TX ^ -f h 1 3 b S:ft5 0 #tt ^ t . 
H24 (a) t'^-TJc^tr. T-i^-fv- M3bOTj^iig<KiJ 
13bl*^l{^ffil 3 d *i ^ «i«(-m T:3?'\?iiaj-r-5 J; ^ tc 
ts.^, ■€-L'T7.i7'r->— M3b*JSff^ffil3d t>T;i^ 

^\^tz7.^^ ^y-\-nh\zummwAtli^\■^m•^^^^ 

[0 0 9 3] ^fcHui2K#Ml3d^^ft$-li-fc<^.^TX 
i^-f M3b$riiS0#t+-5«^. 024 (a) iC^fJ; 
•Ptc. Xi7-r M3bC9TA^e.i^S7^— :/13e*^«i5^ 
SeoT> CICD^^^TEI24 (b) tC^Tct 
■Pfc. Ii5f*n::R21TXi''f i'- M3b^MS5^— yi3e 

0#l.iTb*l,\ S24 (c) fC^-rJ:^!'. ft5#X^21 
"T^ (CM® ■7^— y 1 3 e 1 3 d *i ^ fiJ*^^T.T L 

Xi'-l'J^- M3b©®0^^tt^^*i^-r-5*5^n 

[0 0 9 4] ^C:T*|liS«S|TttXi7^->-hi3b05T 
BI25 (a) \Zyr:t^o\Z. §l3SimOfC 
T5{#® 1 3 d * 51 o 3io Ti^ft $ -e-fc t BSl^ C {r 

CintCJcO, X^-f >'-M3b«rft5Clf*(t-5fg5t'. 
L.;tPS-r — T'l 3 e -f v'— H 1 3 b *i e. tt^-ffi-r ^1 

t*t;^t<7^cSo ^fc?l38I*20^C=fc^§|■r)3gO$r^1-b, 
025 (b) \Z7ri-t^^\Z. MHm\Zd(Dm^^mtSl.LX 

tc. hTS*i^(^®13d*i6T:^'v?§aibTLS3 

1 3 d tC J; ^ ta®iR#: 4 <D ? I o a-*^ 0 ^ X -f M 3 d 

[0 0 9 5] (Sj, X>:7-r2^— M3dOiniCDfBlBS'ffc-^Jra 

26{r^TJ:-5f:. ^^®13d<D^?E6»lCji£;U;T->-hft 

^^\^^^^f)mm^^*)^m)Ktu^iio\z. ->-h 

[0 0 9 6] Sfc*SliS^T«H5@SX i; -f Mt#E 
13d$r«ft$-a-Si:#(C. 5l?iI:a20(C J;oT§lo3S^ 
<J;-5lc:U/i;<;^ E27lc*-r«fco(c, Xi7-f->— Ht^® 
13d<h— f^W^c h:^-iSJ&tt^«13cl«±gB*ifJEEim 
20 a J: o Tff BET -5 :i t J; 0 , . X i7 -I- h iEt#® 
1 3 d ^rif ft S -B:^ J; 5 LT fcS d t 

[0 0 9 7] M('*ll2iS0i|-C«)^h:f-j@j&i3c«TgK 

®{cfl5o#tt, ^<oWi^^mv-)—mtbnc\zm.^^Thts 



[0 0 9 8] (±r^m :k\Z-:/uiz7.t}-h'J yz^B 

—If. ±wmmiz\tm7i&zfm9iZ7f:r<ii 
viz, ««n-^io. mm^m\2^m^-r^h-)—msb 
i2ais!.zfbi—mK)mmnbmnT$>^. 

(0 0 9 9) ^VXmiiS.±T^mi, IS^m^-T^tztb 
iZs ±if!t=m4\Z\,-im^:^\^iZ4^<D%±mHaf}mmm 10 

mx±wm4ii-^^m^tixisio, TPf^m^izumm 

%±fKUa ■Am±-t^rztt)(D%±m P 1 5 a RZ^m±^^ 
15b*«T##^15<t-#:fi£^^nTV^-5o m-^X, But2± 
TWmA. 15S^»JSt^LT«glhmi4a^^ibPg015a 
SLO:^ii:3§SP15bir»lt:t--5t, ±T«i^^l4, 15**!^^ 

#{*15COfi^:^|6]MiSifi^{r«0 8 ic^-r J: 3 f-^jtm 
15cRr/fi^ltMP15cl*i^ttTafe»3, ±##:i4©ft^:* 

[Sii^sgjfi^tc^E 9 \zm-r^ fcffifeesitmis c st;^^ 

±WP15d t0^jfrSfc86<O«itMP14bS:Ut«lhmi4 20 

ctmnxii)^, 

[0 10 0] mii(^J::o\Z-fa-t^7.tl—hUy-yBt:m 

fiK-r-5.#gi5*j*±T##:i4. ib\z^i-fxm^-r^izm. 

L. S?tH^A9tc*fLT{i5:«9eJ6TSjK^Sd^*$.-5gB 
«i!Ix.«3^*i7.'J-:/12d^^lfe:/U'-h*12eRyt/7 

[0 10 1] ^fc*lliS0«<DT##15{C«, HSlC^f 30 
^0\Z, fi!=flJ<D-:5fiWg5ffie^lca^^IHia5l5 n *t^ttT 
$>^o *fc±iRi^l4(C«, 0 9{C*-r.i:-5tC, 
:&(BMg|5jfi^lc«^lh/Rl4ara»|iiSi4'F^fi:eT> «ihm 
14 a Oifi^JCtafStK-g-iageiSn tci^-&T-l>i&^ifiSC14h 

[0 10 21 MtC**J£0!|(DT«ifls:i5(C«. ^StCStT 
«t#:coillS-|iBia^<Cfflc'&aa5l5eRl^te<DlS- 
fBififi|{rtK-&[Hlg|5l5 f *ii9:ttTfe^. Sfe±«i#:l4H 

mise tim-^t^t^tctf>(DWi'^m^u<ii)m»x$> 40 

0. *fcflfi©iilS-|iPlifi^(C«mrlB«^IHIgE15 f Atffic^-r 
^tztb<Dm'^\!hmief)mi-fX&^o 
[0 10 3] figoT, ±T«!'^*:i4, ISSri^-^-T-S. 
Ha83±T##:i4. 15(C»:ttfc:«-&aSei4h. 14e, 15e 
Sr^^iagBtClSn, 15 f. 14d {CffiJ^-T^ d i:(-.fc 0 . 

T«!=#: 14. 1 5 ICS i; n:^ d^UD^D o t L T 
rtxxL^o:iiii!)^U\^\ 

[0 10 4] f^, afItaK-&dIigl5S:«^IHlgI5(D{4ll«tt^ 
KA^VtCfe, iK&L;t±T#{*:l4, 15{-^*T-5Si;n;'3l- 50 
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[0 10 5] *fc±##:l4lC«, S9lC^-rj;'5tC, $i 
22 a ^cf 'L^lClHllb BltgT^t^a* A*-22;5^^ 0 f^ttTS 
;i®««;^A*-22«tt22alC«iOf=t(-tAcSD0 3i'f 

[0 10 6] IP^. ^^]^yA9\tm^hi—?:tE.mm 

^4\z$Si^-r^rzisf}iz, mnzm-ir<iioiz, Twmsiz 

J^)SE$nfcgBP15g*^?,Stt}LTe¥P — ^ 6 t^flfilT 

Bt:m^j^f&^mAf}^^^r)f>yi.tzVim\z$>-ox\t^yt 

H5A9*«®mbTti^t, ^^h*^A9*t5t7t{C$e. 
^nx^^tUTLS^t^JC, gEH^A9»Cg«^7ii#« 

J5£^a A*^ 0 n L fc t # tC«!S;<7 A'-22)*iHirlEM P 
1 5 g * S i; S C i: tck o Tj^3t K ^ A 9 

^ H 7 A 9 *M P 1 5 g ^> etiS-r S J; :5 L T* 

[0 10 7] */c01*^5>l^e.*^;^cfc'5trT«!'#:l5CDT 

Ha?15h27&taM^fe:Pj;ptC^^bT*S (06) , 
c:©4'*;tf'r Hgpi5h20SM«A:if4^-tJ-i'X<ia (^ lOO 
mm) ct 0 102mm~ 120mmT 

3&oT (:^mmmxum lOTmmgfttClg^t) , ai^iKJ 
0.8mm~2mm@SlC«fiS;bTt^'5. ^:ntCJ;Dmria 
+*:y-f KgI5i5h2gB5i-«ia#ilK^4Wjl8j5l^ra*ij[£<;i 

^4<i:bTfiefflUfc«-&, ::ne.©iP^WfBii«|#:4*i 
Tfi!=«:i5<D;«?'f H®lC^oa-*^oT>»A'AT'5:fe-?-n*^ 

#(^150pffl9:y Hgi5l5hlT:y-f i'5:J6. 
t^^:ii:tj:<m&^n^^otzrj:^, 
[0 10 8] c:;iTlBfiiJ«f*:«)M3l:<f-r HtUTttl^g-r 

^. P5<8iJ:^-f Hg515hl«S28{r^-rJ:-5tC, ^JtH^A 
9 te^P-^ 6 ii(D-v:f^mNX<DmmMXlZM 

5, z.<Dmm:»'i \^mm^t^m7,u-■:fl2ciRzfbi- 
-^7,v-z^l2d\zm^•r^(D\z■^:-^rJ.^rii^^r>Jio 
\zm^^nrzTP('m5<Drmx$>^rztf)iz,-mwyjimm 
^t\rt:%^tzsb\z^st>iinrzmmxu-zfi2d<DiiLm^ 



(14) 
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[0 10 91 ^tzi/u-=i>i/^mz(DTmm3nr^ 

Sn. SBjilSnSfB^{i#:4 i:^^b^Ct,ia5fStL5 =3 
~5mmSaS:t>Oct-5Jl«JE!S;LTVv^. f^, i^-^'S&m 

®7t K 5 A 9 RCXte^D — ^ 6 <DtHlfe't''L>S:i^^<«i© 
ft*/3 = 5~20° Jt^^LTli^., 10 

[0 110] C:co/5:J64'*:*f-f Kgei5h2©*-{Cg?$ 
= 1 ~ 2 mm^*©©MSr^tt, " T'^ll;^ 

*«5&i-t?d&Sfc*. SM^&^ttfcff5^;!f'1' Hai5l5h2®i|l 

±FBlS«;5:ti. 20 
[0 111] *;t:T#«^15©^®fC«S^?^|6]Mfl!lT$> 

^ei5 i *i|gttT*-S). :i<^5§Sl5 i «IB&iS#:4«:tf 
K®{C*f-r-55§ffia*i^lmmS«tcS^LTa&'5, 

w\^<r>-Ti]^ YmMi m\^m) tcs^u, ^nE;± 

'i>-fs.<ii%\xaxti<r>^mim%^n. E^ii#:4«>'-t 30 
[0 112] w>z-Tm^\i(i:>^m\tm\\zmt i^r>\zv 

i^T. 5 c2«)atf 0381515 j 7>iJgJ5£UTfe-5o ClOT 

■StClSb, U-v^X hD — ^ 5c2tCjfij*bTS«-rSCi: 
[0113] (T'D-fex*- h U y v'«)ia3L«]6S;) 

<j^i^^w^^i--yf^WLn<r)m\zY-)—mn^m 40 
[0 114] msE.T¥t'm5izmm':/u—\ine^m.oi4 

iffcZ/U- H3^J^gC*J12elSrXi' 'J-:z>ifzn^- h-13 
a S:«(0#ttfe:/U- H3tJ*gl5*fl3al*^n-?neX24 
a, 24b{rJ;oTiEO(*t-t^„ Z.(Dii^:$i^mMiZ$>^ 50 



T«029WS^^{r^-rj;^lC, W5at*;?.24a. 24b(Dt* 

*fi-r-5S-&tC, ^^IT'U- h'12eSy^i7 'J-- >ify 
U- H 1 3 a <D ex ±J6 ^& g J: o Tili^W IC ff ^ 

XSrJfi^LTi^yU— Kl2e, 13 a roSfl3H4^|6]± 

[0 115] (^a, WI2^lfeyU-Hl2eROCir.j--> 
d^yu~Kl3a«b-Xjl:*r^JJi^1-{Cfc. 0!l^«03Olc 
*-r.J;pJC, Tfii^l^l5»C^*LTi*lf^J24c. 24d{CJ:o 

t'x±j!:)©«^ti^i^tc:^|fe:/u~Hi2eRr;i7'j 
> 1^- H 1 3 a 0 S I6*i^ {c J: t3 T* 

[0 116] Htrffi(OJ;-5(r:/b—Hl2e. 13aS:SfO# 

in^miz. ^m7.<j-yi2d^r^^mnzm.f}i4i^^, 

li^T/U'- H3t«fgi5tfl3al©^3t K^A^*|S]S<S4Ti&o 
T. ^7tK^A9©S^:5|pIiii«J^^®J® (032«ffii« 
C) mz:fS^ ]^^m5a. 25b*l(0#ttTa&.5 (fSi, 
**Sfi«3lT«, :^'f HgP^^25a, 25b«T#'*15i— #: 
fiKJ^LTVii.) , ^LTtt^M:^-^ Hg6«25a. 25bCD 

mmL^myt k 5 a 9 «7)^i.sd j;0'fe;'^^<^^LTti 

-5. 

[0 117] ::®fcii6^^H-7A9«T##:l5Jc:3ft)# 
tt^XP—Kl2e, 13a^(0^ge*J*5fO#ttfc^, E 
3l\Z^TJ^o\Z. i^-l" HB|5$^25a, 25bf'J;oT*¥^ 

t3^0#lt^:ii:*im*S. IP-^. ^^H7A9«:/W 
- H13 a ^'PVm^'itt£^i^, ^fz^mx 'J -:/l2d * 

[0 118] ::n€rT#^^15tr^)tH^A9^S*!J{'«J 
0 # fC y U— K 1 2 e . 1 3 a Sge=l^ «r ® 0 ;t 
^mmzT^t. :/^-h*12e, 13a^<&5iO#tt.5IS 
(C^7tK^A9<7D«®S:a-s>tt;tO-r-5C:i:*tSS, S 
fcM S:^ tr ^Ife y U - h* 1 2 e ^ ^7 ij — - > U - 1 3 
a 0 H 7 A 9 tcjsf-r -SSMfficoa!!^ 

e, 13aJc h-:^— *i7a:Vi«]W4^:ft8TCD«3tK^A9^^ 
lllxu-:/i2d'v(^?B«{Ccks h)l.i7 7yy-P:/U-]^ 

st><ti^m±-r^tzi!b(Dmmm<r>m^^. i^:ru-Ki2 

e. l3a^T^m5izm.K)iilf^miZffi:>Ui^tl\iU^ 



[0 1 19] mmi^ftmo^^mmmiz^nt^t. ^m^wc 
MMi^ ^}-->if^^n^ww\zM¥ir:^ms^-v'^K)^ 

Hl2e iSISX U-yi2cl, 'J-^>i7':/U- K13 a 

[0 12 0] (^S, *SIJ£«S|TttT^#:l5tC K^A:^-!- K 
gPt*25a. 25b*— -f^fiXJ^bTti^^i, S33JC^T<i;'5 
h*5titaC*Jl2el. 13al(Dfi^*f6]ia5SSgT^o 
T!^)tH7A9©iii«JgfiJcMig«^{C, ^U-K3^|$gp« 
12el. Ualt— #:e<)?i§§aigPl2e2. 13a2$:^W, XttgiJ 

A9S:ffl*.j2vtja-&©;^/-f Hgi5*^^LT^ffi$■l^■;g>J;5 20 

[0 12 1] Wt2«J;^{CLT3KllfeX'J-yi2d, 
:/^-F12e, >>U-:n>i/:/U-Hl3a. SiTtK^A 
9*T##:15^C^a^Ji^fe•^, 034«^«0&O^S35© 
»fffiiafC55-r J; O {Cfft§gi5«26*g{ 0 #ttT^^ K ^ A 

3t K 7 A 9 {cfficA-r^ K 7AttlSgi526 a i:, U - 

:/! 2 d (^>^1.«S iCi^ AT ^ X 'J - SgS26 b S 0^ D 
h$nfcfiS512c©«gE*iffiiA-rSD*-> h5^ge26c 30 

^|gi7«'J-:/i2dco^«®(cJft!jrsx'J-:/ttS 
12 i CDnStCtRAT-SAV X«X'J— :/ttS12 i Oil-® 
{CftcA-r^T#<*^l5©X^'f HSl5QIC^A-t^«fiSt{; 

[0 12 2] aeoT, $ft§aP26a*tS4^roig^K^A9 
(O^gPfCfflcAb, B.OlK512cOTjSggK*D*-> h 7X3526 
c{riiA-r*<h*tC, ^lfe7.U-:/l2d<£|ftSgl526b(C 
ScAU. ^WSg5*t26«:T#<^15(0<BiJ®{C«686jA^. 85 
HiLfcJ^'^iC H^A^&rRjtCX^-f HoJtgfcKtt'SC.l:}: 40 
J: o T^^t h* 7 A 9 >J - :/l 2 d <&«ft3£-r ^ , 

i^d, BaE$ftSSI5m6{cliS34»:*-r J: p icT-xfflft,^ 
18 a A^lJ 0 #ttT* 0 . tt§S5$t26Srg5^ H ^ A 9 ICIR 
Af^) 1 7-7.fflS5.*il 8 a h* 7 A 9 ® = M K 

7Aa*t:9 afCj*M-r^±-5»rfj:oTVi^ (E110# 
m) . *;tmi2fftSgB*t26(3«A*'f TXffli^,^18b*^5f 
OftttT^O. ttSgB$t26S:j^»XU-yi2d{r5lOf^ 
<h mIieS-^1 8 b A^i^^T. 'J - >^1 2 d ©f^B {cj^M L 
fc^SttSP^ 1 8 d tcSMTS cfc -5 o T ^ . 

[0 12 3] :i«ckptC^JtH7A9 i:K«7>'J-:/l2 50 



4#M¥06-089069 

d tSr-gl5fi,Ta&^ffiSg5**2(5{- J;oTtt3t-r-5. ;i ttC 
<J;0, Ma5IJ9, 12dWU#{i«ttSS:ii5«e)S::i*iai 

[0 12 4] S^c^7tK^A9(D€iB»l»<i:S«feX'J- 
:/12d, ^li(ilS512cO&MSiJe)<Srl:P<7)ge*^TfT^ 
g55feH5A9 <!:il512c©{4«^J6^^ttSJ;< 

m.ii^-^\zi^'^:Liif)m^. mmmm^^n^^LL 

[0 125] ^^cCCDWggB*t26{r^^K^A9COT- 
K^AT-Xfflg,^18a, U -:/l2 d 

A'-r y x<&TOo-r^fc86©:^#/N*-r 7xffl^.^i8b 

h U 'yi^B(Dfhmi\:^1&]^^\Z'fT^^t.ifi'^mi::f^ 
[0126] HfrMgB«ftSgp**26{cyD-k;^:<j- h 'J 

[0 12 7] MfcmfSWSSB«26«0 5SnJEI6T?gC 
*>75:<i:^lc, ^JI-^'v.g^tll-rsu^^WdbgCT** H5A 
fflgi526d*J?^figLTfeO, ^j2E-r^J:^l3mrlB*agB26d 
*iyD-feX*- H U v'B *ga*#:i6{cS«L^c:l^ 

ic, tt^^gBM34(c5:Jt;^n, :/D-fexA-hu •yv'B 

3t-rstt§Se*J26*iyp-feX:^J- h U -^i^BSSfi*!^ 

[0 12 8] Sita35tC*-rj;'5IC, lS512c(DteS«« 
XU-:/^i'12k(D[^gC©IH]g|5TS(tTab»3, BS512c 

^. .i©fcii6xu-:/=^=i'i2kfflij-e{ifi85i2c*iji|yJ?& 

fcoT««P$nT*50, BS512c(Z)g«TT{HiHC«^$ 

^as** 1 2e 1 fr 12c(DffiS;'3{CJ;oT:/L — H SCt* 
12elffl!|tC^^^^$taTV5S, 

[0 12 9] ;iroj;-5(C7."J— y^-Vl2kti85l2c(C 
»-r-5X 'J - ^i^^^^-^'n k rorBlTco^Jig h;l/^ ^&@Mb, 

[0 13 0] ±.wm^\z\t.mmz7n-riio\z^m 

□ -^10$:lHl»)gffiJCllD#tt«.<i:*tC, i^w^m^ 
11 b5;yr^fta*A*-22*^0{^tt. Mtc 
12b^&fJ0#Jt^. •?-LTh:h-?@«e>12a*>e>^lfeX'J 
-:/12d'v h-:?— Sj||f9W-r^c:J6<7)PP12anr, 036{C 



(16) 
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•5. 

[0 13 1] f^a. t9ie§8P12al(clA«Ufc:^/N*-7-i';i/ 
□ 12al®S^;^|B]— :fyS^gge (036cD&ffl!|iSgP) ii^^m:^ 

T±^mi(Dmmmzm6!i-^nrz^^m4 f jcjet)-&T 
[0 13 2] •Aizmse.±^miiiTi^m5t^m]mLrz lo 

^lhmi:fi^ii:MO*Sr*BS(C^jhLTi^fi!:#:i4. 15?r^ 

ffi^SBH f <i:Tfi!=#:l5<Dffi#gi5l5k(7)P4*ie.®ajr-S>o 

Sr §1 o 5i o A— 7 w JU/k 28*^ y 27 * fij 

^oTISP12al<£rMaL, h:^— SJe)12 al^OD 

^gA{CS«T-5. 20 

[0 13 3] WIBO$P<5^>rT5=— 7'27S:±T#^14, 
15<7)IG^gBl4f . 15k«ra*iSgm-r.5^^tSlfiS;-r-5 

l25^-^27Sr^Str||m-r^:i<!i*«a3t5:S.. SfcClCDffi 
^SfUf, 15 :7'D-fe7,:*;-hiJ-;/>?B$'^«;*:#: 

— :/27«^*i£:;SnT^ifc<*:bTfc, h U «;/ i7<5rg 

270#ffitca^#S<;S:^o Etc HU8B5^-f 75^-^27© 

e*#^i4, iswfejcjt^bxesi-^atife, rnxw^ii^ so 

[0 13 4] *fc±#^i4roifi^a5i4 f «a|^« 

fl6*S.'3^a{r-7"^77^-:/27<&m>to&M(cS{ii 

[0 13 5] f^, ±T##14, 15$-iK-&Ufc:/D-bX* 
— h'J >yi'B{C«BUi^Lit=kp{CTiB!=#:i5CD^1^ffi{Cl/>? 40 

X hD-^ 5c2®aKtfcggBi5 j *ijgfigLT*-S7t«e)(c, 

m%\Z7ht^')\Z. WSDflglSIS j {C}t*»(t^^i:(Cct 

h 'J V ->*B €r^T^^^c«^('JgCD»*^SgB5i-fC?t Olh 
S6ffl>jyi4 i ^^ttT^D-feX*-hU-y>;B^Hif-^a 

T^<*:i5(ci/'>';;^ Hp— ^ 5c202StfSr^ttTt»-5/tJ& 

{r. m.m.-i^m^^^^-mmm\z^%^nM.^th^, 

[0 13 61 SfcB3IBG3S515 j 0 6 CS^-T J: p 50 



i55#^14, 15(7)^^ge5>T*-S^itmi4a t^lhBSPlS 
b©jfi^(:?9oTS:ttT*-S>t*tC> H^IBlHlgBlSj \z% 

Jh^ff o^^r^fCf^ffl bTmlie^lhmu a <h«±BflP15 b 

[0 13 7] CldTHuffi-ZP-feX;^- h'J -yv'BWffl 
it. mi^7'r>fiS39 (a) $-#BiLTUJ?g-r-S)i. T 
«i#15fCg-gi5p°n€rffl*iXi'^. ^fl^5^ii^fcT##:l505;^fi 

H -7 A 9 i^^lfeT. U -:/12 d Ofi:MH«^ 
^) ^LTC<DTfiift:i5t«Sn-^10^(3Dgi5 
lB€m*)X^;t•J:#^^14t^i^-&$-^±Typ•feX*- H 
U •;/>'BSrm5iT. h U >;/ v'B^^©^^;^^ 

[0138] (ts- V u 'j<r>m.mm^) ^^ctrwieT^p 

■feT.*- h 'J y v'B^£riiilfePJ5EggA(Cg«-r.5fci605 

[0 13 9] EI40t::^-rj;^fr, ili«J^j5£SeAO±gi5 
iBffl;^JA*— igfc^T'p-fex*— h U >'BC[)^1.}g*ti::-& 
o fcS^i529 a W-r^^«g|5**29Ai^(tT* D . ^ P 
-fex;^- h ij .>>?B©ffl^g|5l4 f , ISk^fcoTmrlBK 
^m9alrjf ALTS«T^. ::(Di:#:/p-feX*-h 

[0 14 0] WIByp-fex:^7-h'j-;/-:^B{rtt, 0 
mmzm0S.LT^^, :i^-c. HiiiB??a53o«0<^t, 

«?Sg530*t^tte)nTtiS'e:g«, 04OSU^041{C^T 

•r^ Sr3te«b/t7'P-lrX*- h 'J yi^mizm/S:^ 
J:3lcbTc&0, ^«lfeiSa*tS;&S7'P-feX*-h'J>y 
v'^r^ifL J;'5 t L.Tt)mlfBg5gi530*««^^29 a 
»*^oT^»|±i*;^CViJ;-?{c;^oTVi^. :i<Dtzit>. -f 

bi—\z^^:^mmf3immi^mm±tEti^, 

S:ffll»;^cyp-{r7.;t7-h«J yi^(D&m^^±-r^^o\z 
[0 14 1] $fct5IB[HIgB29bSDJ|5g|530«:/P-feX* 

- h 'J i^mmomz. mmmiz < ^&:m\zmfr$>^ 
i®fci!6se*©i'5tr«ifp#*tftis^atcyp-fe7. 

* - h 'J i^B ?:if Li5,=t> -5 t LTB^^^jEK^aA^y 
P-feX*-h'J ';/vB*i^iS$-&-5^C0»^*tgSit$tl 

[0 14 2] 'Atzm^mmti/'<-i9(D^^m9 a^z-:fa 



(17) 
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g|5|t26W H-7A^gP26d (|gI35#Sg) 042fCS^-rtt 

[0 14 3] C:(^i:^fiS«:*A-2275JlHl«LT^^K^ 

^etSM-r-S, ^fcT'P-feX;^- h 'J y v^BI'ti^^ 10 
H 5 A 9 fC^M b K 5 A 7 - X ffl S.^k 1 8 a & OC^IfeX 
'J - y 1 2 d «M L Ac^KlfeAW 7 X 1 8 b SJr 
« n - ^ 1 0 i: «M b fc^S AW T X ffl S.^ 1 8 c *t-F#*^ 

.•SlSa. 18b. 18c:*t042{C^TSB*'H:i6fiiJ® K^A 
T-XfflS5^tf>35a. a^A'-f 7Xffl^,'iStf>35b, 
^^AW TXffli^^fcf >35 c 
[0 14 4] mr8Bft.^tr>35a, 35b, 35ctt042tC^ 

•r ct fcte^D- V 6 ^m/v-^^mmi^ 4 cDjKiiTatfflii 

(CH7Ay-Xfflft.iktf>35aRUC»«A*'f TXffli^,'^ 20 

(Dmm:^f^±mmizmm/-^'r tx^.^^ tr>35 b ^rsee 

;tS.^18a, 18b, 18c t)Z:n(C^t)-(±T, E43{C^f 
Ji^td. ^3tH7A9 J:^^t)EBItii{*:ag^t::^^S]T8f^filJ^- 
H 7 A T - X ffl 1 8 a AW 7 X ffl S.^C 1 8 c ^ 
iHSb. ^^H7A9J:0=bfB^ii^Sg^l*[a]±gitfiiJ(r 
^^feAW 7Xffi^*,^18b ^EBL-Tl-i-g), 

[0 14 5] ^::iT^5lSrfflt>T. ■/P-feX*— h U >y 
-:^B(D#«^g§,^<DBB«fr-S)tiTiK?q-r-5o (^S, mbUt 30 
^^<t:h*7A9 <»:«-«^^,^18a. 18b. 18c tCOffiM 

[0 14 6] ST, HSHC^-TjIO, ^3t#:h*^A9cO 
S¥^^ln]trjttLTIli;fiiJTfeoT. 7-7>>?^-V9 c CD 
^tte>nTViSfi!li:(iSjk*ffilUCHtIIES^18a. 18b. 18 
c*tg3«$nTt5 0, *fcBt}fB^7¥;ft:h*7A9®{4fif 
«)-*fi'J (^IS^ai2» {Z^4feAW7Xffl^.i(18b*i 

iBB$nT*3o. i&:^m if ^wt\m) \zy 

7AT-Xffl«.^Sl8aRi;««AWTXffl^.^l8c*^BB 

(1) ^^tK-5A9i:H5A7-Xfflj^.^l8ai:C0ffi« (XI) 

(2) i^3tK7A9 t^«AWTXfflS.^il8c tWSSil (X2) 

(3) S?tH^A9<h^»A*-1'7Xffl^,^18b<hO!E(t (X3) 

(4) »®/N'-1'7Xffll*.^18c«SISS (YD 

(5) ^mAWTXfflJt^lScWigSfiS 

(6) K7A7-XfflS,^18a<D;Blfi$ 

(7) h*^A7-XffliS,H^18aW^SS 

(8) il»AM7XfflS-^^18b««g$ 

(9) SUfe/N'-f 7XfflS,^18b(D*6ffi$ 

(10) ^^^v'^^i'g c«it^ (ZD 

(11) 4=-^ 9 i (Dita (Z 2) 



BSnTlr^S, ^E-LTHtlBK7A7-XfflS,'iStl8a 

le^tt/NW 7xfflS,^i8c «^8SiSi^±^cM^-ciHa$n 

Tl.^^, $fc^«>'\''r7XfflS,^18b«, sni2K7A7 
- X ffl it-^v 1 8 a t mJia^m/NW 7 X ffl * 1 8 c « ^ ft ^, 
nfc^fii 0 mllB^Tt K ^ A 9 ©fi^p^[6l^{BiJ 

t'EBStlTl^'S. h'7A7-XfflJ$,^18 a . 

miB^^AW 7XfflS,^Sl8 b , B:DJfltIia^«A*'i' 7Xffl 

j*,-i^i8 c \t^(Dm\zm^m^ K ^ A 9 (D9\-mmti-^ii>m^ 

A^oTEfiSnxtiSo H»:miS^»A*-1' 7Xffl^.^l8 
b©M«7!>iBftHBK7A7-XfflS.'iSl8a©S«. ffilB^ 
«/N'-f 7Xffl^,^18c©®«J;0fe;^^L^, */cB»tB^ 
?t K ^ A 9 WS^:&|&)(C*f LTHtlfB^Tt h* ^ A 9 ©[^^ 
®ICh5I3 K ^ A 7— XfflS,^18 a CD t — K 5 ArtM 
»,^Tab-5©igS18a3*ii«ML.TtiSfiBJ; D feHfidtC. 
WI2^«feAW7Xffl«;i^l8b. HfIi2K^A7-Xffljg,^ 

1 8 a Mmmmw^^ rxm 1 8 c ^tgHs s nx v ^ 
[0 14 7] wimvfz^^iz, m^m^mmizmsi^m 

yP-feX*- h U v'*#:'^<D^Bfit* • §5#^X#J^ 
TSd-hJCcfcO, ^B*#:«;i§:Sfi:yp-feX;^-h'J-> 
vS.'#tg5i:<D^B»«*l^±$i±, g^^ScDEJ^ifc^fr 

:^}pif^mw]m\zmn^ z.t\z^o. mm:$i^mm.^m<D 

[0 14 8] m\Zify^n±.X^-h'J yi^<DmM.&m=S: 

[0 14 9] ^rz'm^m.'^(D'ot,. mm/urxm^^ 
[0 15 0] i^. ^^mmoi'^-*)-^ x^mm-r^f)^. * 

^gg«cinir®^$nsfccDT;i<. SSM^ttiJls^ t) 

CDXfeS, 
[0151] 

Ss>J 6.0mm 
^18. 9mm 
iS?J13.5mm 
4.9mm 
^ 6. 5mm 
5.2mm 
iji«J 5.0mm 
7.2mm 
m 8.0mm 
^28. 6mm 
iK)26. 1mm 



(Y2) 
(Y3) 
(Y4) 
(Y5) 
(Y6) 
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(12) y^>i?^^9 C<Dm (Z3) 

(13) ^-^9 i coiH (Z 4) 

(14) 7^>v7^-^9 c««^ 

(15) ^-tg i (DMW. 

(0 15 2] (^j, ZLZL1^-7^>-J^^Q c .h^irg i t 

[0 15 3] ^"^9 c\,-m.^h-r-^m^^^m^mmm lo 

iiilfeffl*- h U •y>'3&<S®*#:lCg«r^n-5i^-V 9 c 

d (r^tt e,nfc^:i-ti«^LT^#x 'J -:/i2 d ^iHite 

[0 15 4] *;t^T'9 i «#^JcS1i h::?-- 5rfflVi^feHi 
9 c ^i^B^^ffiHO^i'tltt^bTSTt h* 9.SrIiI 
^D-^ 6 *|pIi|gT?> *JKttH:f--ffl 0:^1^7. 

u-:/i2d{cigt-te,nfc^-f tui^LT, ^isxu-y 

12dSrlHlte-r-5. 

to 1 5 5] ^^LT^ir9 cCD;^:*i^-\'9 i .t 0 
:*:^<, *iJ£Tib^T*Sc'b#< bT*D, ^-^9 etc 
*^*^^ftit5{>^;^^<Tfc. KWi:^©e^SrSltT^^H 30 

SbTJiStt h±-ffl©^|feX 'J -yi2d S:<t Olt^lClHl 

[0 156] (^d. BSSS.^tf>35a~35c 0 
43(r^-rcfc^tC, S-«,^fcf>35a~35c **:;1/^S':*;A*- 
36(*gCffiI^:i:tia.o5lffi^«|{Cll 0 * jP^';^ /N'- 
36 0 #tt ^ «»««37 iS- - > t tf > 

35 a ~35 c t *««ttEE«|A'^38T«Si;W{CSigg UTI^J: 
•S, */iff5[|BS,^fcf>35a~35c {ZJES-rs^a,^^18a 
~18cO-5-^, ^«AW T7.fflft^^l8c«±gi5li|fl;^?A* 40 
— 19(OlHlIl!i3^.^19 b tl*ta^$r t)Od; ^ {-5H*^tc:jgfi£ b 

*n-19S:lHlt!i3t,^19 b *(ti'L^(r L.T^EPR:;&[a]'^vgfl i; 
Sdrfrtr, K3^.^19btCSt)jfi<g||fl;<7A'-19®|nItetc 
#3IsItei#9l*^«fc/h$l,i:^ttA*-r7XfflS<'^18c t, 

[0 157] {.^m.'Sk^m^) m%^fu^7.ti-v^)v 

>?B<&S«LTMgB;*7A-19^£ffli;fc<!:#{I, ^^h'^ 
A 9 <h U>X^n-y h 1 c }i<D^mBiJS^% H^A 9 i 



-♦^5 6.7mm 
-►iK) 4.3mm 
-*33« 
-*30« 

[0 15 8] ^>tH^A9>i»^lfO#tt^nTVi-5T## 
i5cos^:^[6]iJ5S^gCia^{r«, 0 8{r*-rj:^. fifcBS^ 
a6?iei5m*iS§m}^fi£LT25 0. c:©g§Sl5m{i0 5 (C 
*-rJ:^(C±#^14€r]®igbfct^{C. feifii^HJCJg 

[0 159] SfcMm2^»g^^-5fcj6CDI/>X7U"f 
lc2^S:JK^LfcL'>X^^-y h 1 S44('S^-rJ: 

-19{rW 1 c3?r4''C,^lr LT^^IHJi!(nrtg^C5l^)^^f^tTa& 
0, J.^^fi£7.-/'J>i^39{r<i;oT044«)T*^#^-r 

U >v>?B^±gl5B8iB;<jyN*-l9(ci^«L, gE*A--19Srffl 
b^t, 044{r^-rcfc-ptr, k>X:x-.> K 1 ccoTS 
diT'Dir;^:^?- h- u -:^B©fi:Bft86§5ei5mJcSfig-r 
^. ^n{:J:D7'D-bx;<;-hU>;/i?B^iii|fejgfi£^a 
AtciS^b/it^tc, U->Xn.^>y M c {c:^ttfcU'> 
XT^'ric2<!:, T##:l5(-^(tfc^?tK7A9<h09^ 

/i^^*iU->XTU'f lc2§r^LT^3tHvA9 0«M 

[0 16 0] ^tzmUV>X:i.~v V 1 cF«3{ctt. 045 
\Z7p.-t^r>\z. 'KB^»nv403{)itattTabD, K=iv40 
*^±gBM K :^ /N'- 1 90«J1?L1 9 c *^ ;)tj n-igC'xfil*^ 

046{'^T=};'5{::> SSSMltX'j'y V<r>mw,zm{^\z^ 
tB-r -5 J: •5iriSltT^&-5. fiEoT, PBKAa*-19'v7'o 
■feX:^- h ij -vv7BSrS«bTK;^7A*— 19€:ffli;TB/» 
JgfiK€:ff^i:, mraiL;'S:J:'3CT##:i5CD'fi:BSt»^g 
\^mffivyX:x-v V 1 cOTSJc^l^b, 
1 a*mW]-r^mzmm:ff^7.1 a*«Hfrta^BS4«63V 

40(c^o±^fsJ;■5^cLTg^^^I-rs. ;in{rj:o, mm 
:»^xi aizmmLrzmm2 1. T¥t=m5\zmifrzmyt 

H5A9 t<D^«t*i«{t-^IC;^0, Mfil2*^?,OS*t 
m^JEmiZ^yt K 9 A 9 irfig»T-5ct ^ iZfji^, 

[0 16 1] :i<Dtzsbmm2(Dmmmm?:ye^^tzm^ 
wlk). myt]^^A9-^<Dmmmm\znt:>ti^fzsbiz. 

[0162] mm&mm0!i) 'Aizmmmmm^^mA 

mw}tiiRm\z'z>\,^xmm-r^. 
[0 16 3] ■ya±:x:fj—b'j yi^B^mmmmmuA 

izmm-r^t, ®3tH^A9 0|Hiett9 f *tgB*#:i6 

mcDm^w^mitz^^^n^ztitmmLfzo ^lom 



±gBlC«::r-/N'-7-;/ya5 (.^^mm-CitLQ = 1.8m 
m) 33c*^J^fiKbT$>0, ^SLfc ASeW 9 f 
±*'v^ €f ^ <0 iS)^ ±-r ^ .t P L T t ^ -S . 

[0 16 4] *fcWfBH^AIiiei69 f *i:SJ$gP33aT 
^m^nfzt^iZ. XU-^lHli)teWl2d2tt7.'J-y?§a 
8533 b 0 . X U -:/|iIteffll2d2AtT:^'\^*. 

<h#{C-/P-fe;^;^- h U •;/>'BCD±fii#:i4A^?>??tHLfe 10 
T##:i 5©^2aj9^Je)?§e 1 5 p 1 9 tC^ttfcgS 

[0 16 5] iie^T. «fi*#:l6fflijOlS«J^-V41*!K»J 
LTK^-V41 iHS^ Lfci^3t K ^ A 9 « 7 7 >->*^-\' 9 

H7A|5Itett9 f S:ft''L^{CLT047W^9J i -^m^m^ 

^m-r^fctb. ■:ru±:7.i]-h'jyi^B(Dmmtimm-^ 20 

[0 16 6] c:oT#ft^i5®TS«HtraiL'itJ;'9{rsagl 
IC, ^^F^A9. lg^D-76, iafikj«^4CD:^f-f K 

[0 16 7] SfcWfBK!!j^;ejloK5«:7°n-fex:^- h- 

X'J-:/^-Vi2 j 'vKiii:'3*^e^$n'5fg^wK:'3irj:o 30 
Tfc^lfeX'J-yi2dttT^'v#^$n^o ClWi^X 
•J-:/Iltelttl2d2*S9ISge33btX?5$^^ce>i^£t,i<i:, Bi 
^JgfiEfCiS LT^«X 'J 1 2 d «^{CT:5rM^^^ n 
€.J;'p{c;5:S?tJf)tc, ^«xU-:/i2d®{iB75iT;fy'v 
XW'TLS'5:::i:*^feO, B.t>^»XU— ::^12d5rlJO 
rt-ttTVi-5T!K!'#:l5*^^}^LTb*5C<!:*^$>S. :i<D 

:/flS 1 2d275<S^ ^ gP33 b 55 # a S ;t * hS L 

[0 16 8] ^«fe7.'J-:/12dtt02Ot:^-rJ;-5 40 
ir, X'J-:/«t§12 i $r:fM.T7>yj>yi2 j tCj;oT 
^7tH7A9{C#^SnTVi-&. c:<D<h$stF8BX'j-:/ 
WS12 i ^ix^-f Kb^v^.tpic, 048tc^-rJ;'5tc1« 
fiXLTfe^Vi, Cin«I51teWl2d2SrSW.5ttS12mSrtt 
S3fc;|/^12nT«Jtb. ^«||||S4^;P^12nJCHiFl2ll6S 
12m*iX^'f h-L»SS?L12nlSrK:ttSifiElxTVi-So :i 
CDckptrr^i, 049lc^rJ;p«c. m^^)l;S^nnf)i 
tt3^^SPm3CD X U — SP33 b ^ o TS:J^ 
^tl. ^C04*^1?ttSl2m*ift?Ll2nl<DjeHT^EP:^[^ 
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gC33bco«M^ft (|E147tr 0TS^-r) ^*1]40° i:LT('i 

So 

[0 16 9] Sfc31^7.U— :/12d03feJt«XU-:/W 
©5fe)^-e/cC<Tfc. 052 (a) , (b) tZm-rjiZ)iZ. 
X 'J -:/$fiS52«Ti^&c;7. 'J -:/*!iS52WTi^{c^^ 
f S 1 5 (DTg|5€r ^S*#: t' ^ It Ac§ ttSI553 tt 

[0 17 0] Sfc*||ig0)IT«ttrlB^7tK^A9©7^ 

>v'=^i-\'9 c z.tnzmmti^Bm-r^mm^-\^4\t 

^•b'ii^^(Dmm.mzni'XwlU^'L''i)-'<^y'y>V^^r9 
mtifkmait. 20° J!ii±{C^^-rsc:<i:»C<tOTfp]^(D 

\tmi° \zm.'&VT^^^o 

[0 17 1] :i<Djzoiz^ma^mi° izm^-r^zii 

WLK)nttc«biz±^mmt}/'^-\9=s:^^ j ::^\i:}^mmv 
xm<t^, yy>z^=^-y9 cf)mm=^^4uz3\-Dm^ 
^:itfs.<7,A-Xizm'^mm'c^^^^izfj.^. ^fz 

^otr^i)^. ^mmmxitmm^^m22a\z:i—/-^- 
yy:^m3cf}m^iyX$>^rz!st>\z. H^Aiueiftg f 

*t K 5 A3^^HP33 a /O^ e. ^l-ns d i «;^CV>o 

[0 17 2] (u-y-f Huia«fi£cDyp-fe7>:^j 

«612a(^(;) h^-€:ffiti*5t)Si:±T##14, 15^5i-<^ 
b, mItBh:*— ^@^^)12a^^{IMSh:^-S:JR^bTWflJ 

[0 17 3] IP-^, 04, 0 8 9 tC^-TiTfiitt: 

14. 15SrJ^-&bTtiS^itmi4ai:^ihP8P15a, #ih 
mi4ai:^^jh??gi5l5b, ^±mi4c t^ihMPlSd, R 
y^^SltmiSc tffijtMPHbO^tl^'nco^jht*^^?:^ 
(^r2):itlCj;D±Tfii#:i4, 15€:5i-<Sf S CI t^tHiJfe 
s. c:<73«±«i^«0iiA«liI5Oic*-rj;^(c. figffl^^ 
©7'n-feX:^-hU •y>'B*5J-«X*42tC-fe-v hb. D 
y \'i2a^^^liiVXm±JK\ia^WtZ.Hz^iomm 

\znoz.tAiiii5^^o ^rzm^»mj:mi2^mmLfj.< 

TfcWS2#»jtmi4a, 14c, 15 c ^iff CttCcfc O^i" 

[0174] MIBO.i; -5 (C bT0 8 JiO^EI 9 (C^t" J: "5 
tC±T«i-(*:i4, 15fC^J-/Sbfc^(r. Jl7-i^^z>n^ 



T S * {I ^ h :^ -3&t#^ L X I > -S I. > At^j>;^j: I, i . 

tc^tt^n^c^3tK^A9. ;s®::^u-:/i2d. i7<j- lo 

- > y^Sl 3 1 «SiJ^f:©±fiii^:i 4 tC 13 ttT a& S Ac* tC , 
T#<^15i5J-fr|L;^c±iKi#:i4W>? U -:r>y^#B(Cff 

[0 17 5] J:©^J-^5-f >(1039 (b) {C^-TJ;^ 

14, i5:rii\z»mi'^J-->ifL. ±i^m4iz$>z>xtt 

»x'j-:ri2d. mm-:r\^-]ii2e^i7tj-->^^-:fu 

— \^13 a^(D^^Si\^^)l\z^i; 'J — ->if-r^fBm 

20 

[0 17 6] Wiai^h:?— ^©i7U-->i^$:fTofc^ 

^«EP$r^l2a2TS^-r-5<, ■?-LT±T##:i4, 15?rW 
iEbfc^lhMHa t^lhlBPlSa. «ltmi4 a t^ih?^ 
gei5b. »lhmi4c .h^itMPlSd, SUt^±mi5c<i: 
^lhHPI4b<7)^n^n*«jl:LTi^##:i4, 15^S^ 
f -S^ltfCcfcO, :/n-t;?.*-h'J-;/v?B*iS«i5EfflL 

30 

[0 17 7] fdj, H5lfi±T##:i4. IS^SSai^-T-SI^ 
»C, ^Jtmi4a t^itBBPlSa, «±mi4 a t^it?^® 
15b^<&^jh-rs*i, :/n-feX;^j-HiJ-y>'B<7)SjpiJffl 
©lHllS*i#<;^oT<S<!:. WiB«jhm<!:«±MP<h© 

CTTfJ##:©4PP|jfi^H:^v'j»^^ttTVi«., IP*,. EI 
8 RZSm 9 »C^-r±#«:l4cr)^^IHia514d <h«^digi5l4 

E«Ji:MfCJ;S^jl:*i#d»/j:<i^oT'b, ±T##:14, 40 
[0 17 8] {BDlfejgfiKiiif^) ;^c{rSfrlByD-bxA- h 

[0 17 9] mHZ7r:-rmmii^7.1 a\zmm2=^±y 

hv. R-ommhi^-f 3izBmm^4^±.yh-r^o -a 
^tmzmm:^^7.i ai)mSim0Simm±^^mi<r>tE. so 
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:^tz^m\^Tmmmwimm^^^^tzm^m^. 

[0 18 0] ButBS?^ffi0i:l^ffi-r-5..t5(CLT 
^iMD — ^ 5 aSy^U>?X ha — 5cl, 5c275^[5jfe 

^^tmz. mmm.m.^mnz^^xm^m':)rc^m=t 

[0 18 1] atlfB«»}gfigi:|^^fcyD-frx*- h U 
i^B©^^^ei2*tiEl(jL, h:)-- j||0«8«12b*i^«; 
tTh:^— }Si!6l2a[*g(D N:^— Sr^lfe;:^ ij -:/l2d^[6] 
'vMOtbTt^tC, llie-r-5S«XU-yi2dtr h:^- 
C©^|fe;^U-yi2d{;g57tK^A9 

^^9<Dmmih-:}—mm-r^. mrlB^^K7A9<!ife 

A 9 ±(D h-r-m^m0tmi^4izm^-r^, 
[0 18 2] mtih±-m=^^^Lrzm^}^9A9it^ 

eid:&[n]'s.|5JKL, i7V—~>i/yu--}il3a\Z^-DX 
S7tH7A±{cSofch:h-Sg^^tUTl^*-r-S<h 

[0 18 3] — WI2coiD< LTh:?-- HlfeSjgfiKL 
IB@jlK#: 4 SrtgjH'^;!' h 5 d »C J; T Jt^^ ® 7 'vJS 
iilb. l^^m^^T \zi5^^xmRUj£:h^!^1mVx^m 

«ff4{Ch:>— ^«^fTofc^, g^aD-7 5fl. 5f2 
ltJ;-DTIB^«E^l:4S#ttlhK8-v#M-r^. HCOJ: 
■5 LTl^SgftB««^*iSB®jK#:4 (Cs2&$n-g. feODT 

[0 18 4] m(Dmmm] mm\^rzm-mmmx\tm 

S,tVX<Dmm':fU— K12 eS,y:^ ij— ->-7y^_ j.- 
13aS:eX24a, 24btrct^Th*Xii:J6-r-5cfc'5{Cbfc 
H53IC*-rj;'5t, mmzfU—]^l2eR. 
TS^ U-- >yyu- H13 aWfi^;)Sr|6]p5S?ggpjr}gJ5£U 
;^c«A^g43a. 43bS:gfi*<*:i6<DfficAgC44a. 44 b 
(C^Sa^AUT^^^yu— Kl2eSUti7iJ-->i/'yu 
-Kl3a*T#<^15{'«(D#(t*«fi£lcLfc«^{C«, 
WI2KA?§S43a, 43b<^ifii^{rHtiE:/U'-Ki2e. 13 
a$rh'Xll:J6-r^fcJ6©t*X?L45$mt, SS*:#:i6fi!l 
ICHtlSfX?LICM;S-r-5t*xa45$:iattT*5< tfili. 
(f^> HirfBecA§gS43 a . 43bcDf<;*5 0 fC/N— 7/'?>5^ 
^R/}?X^(7)^e^:/^-hM2e, 13a©S?;i^|p]i^i^ 

[0 18 5] Z.(D^r>\Z't^iL. T'n-feX.^-hUu/i? 
B$r'J-»i--f i7;H.T»0jgL^fflb. 85S:/U'-H12 
e. na<D^X^1:i^m'-z><^r)\zfs.r>Tzmi^. m^V 
-N-12e, 13aS:eX{rckoT^HIC@^-r-5C<!:;5tffi 



(21) 
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(0 18 6] ^rzm^vrzf^-mmm-vitm29-c^{^r;L 

(C, h*7A:tf'f HgK*j25a, 25 bCFalPaL .t 0 fc^^ H 
7A9(35^SDS:/h5< LfcfiS|S:*Lfe7&n ;i<D:^fi£« 

Q^ffl^ii^trS^Tfch'^A;^-^ HgC**25a, 25b©ra 
BSL.i;0=t^3tH7A9(D^1-gD^/h$< L, ^^tK^ 
A9*S«trffiJ!fiJ=trJ;-ptc-rn«, W^b;'t^-IISS 
«»liI^<${cg5^K^A9<^«ffi{c«Sr{^tt^*5^n*«^s: 10 

ct o T i^-g-r s T * -5 , 

[0 18 7] ^fcwimi'rzf^-'nmm-v\tmzi\zmvrc 

iofC, ^3tK^A9&tX3^^X'J-yi2d^itt§gi5*J 
26T3:^-r^<fc-5lCbfc*t, a55th*9A9©I5ieW;^|6] 

49 ^19: tt^cJl-&{' tt055 tC^f i -5 tCSifig b T S t,i. 
fSI, C<^«^t)^-^ig^<!:l^«<^«ltgSr=fr-r^ai5^i-« 20 

[0 18 81 055{C*^liT{i, ^3tK7A9©ilSj^(C7 
^>i?^-V9 c tf5^D-9^i'49*«^«, ;^->^«PT 
LT* 0 , WSa51^26C5 H ^ Afi[«fi^is6^^e^□- 
^^i'49(Z)??al549 a SrfflSgi526 aTW3gLTVi-5, :i<D 
«^,^7tK^A9<^)T-:^^£fT^>Ac:a6(C, ^t^H^A 
9(^fctt4''Dg|5{c r<j ^mzmifzm.^m^'h-o]^^ 
A7-XS50*irt^H«$nT43O, fe3^n-^^-^49 
®it'-L>iCS.tife7Ll-^A-r^ H^A7-:^il51*i, ^<D 
5t>SSTK^A7-X«50<i:'^tcS-r-&<±:'5{CJ^j:oTt.i 30 

■5. ziro K^Ay-xtt5Hi:^^>uxsli?o^«tt^ 

m*^^UK), K^AT-XS49fc'J >#^, X5^>U;^ 

5irofflgP^51 aA«g®*^t:ott^JtgB*J26t;i3^^$n 

Cl«<h# h*5AT-X|ft51C9»gC^J-51 atigS*#: 
{HroK^AT-XfflS;^fcr>tSMLTh*^AT-Xi: 
C:<D«^Tfc, ^5tH7A9 <»:^«SX'J-:/12d 

l^«{r^>feH^A9 i:^||!7.'J-^12d^<i:CDfi:«fflS 40 
SrifSfe^dtJi^ai 315-5. 

[0 18 9] ^Ac*^^fr^i.:/D-t:X:t;- KU •;/>^B 

liM^cD J: ^ \zm&<Dmm^m^-r^m'^<D^ti.<b-r. 

[0 19 0] ^ftmm:^miil^T%. <t}:^<D2e^^m^ 
^gT*^. 50 



[0191] ^rz^m^m<Dm^t>. m'mi^rzf^—mm 
m-citmm^mmm:bm^mi^rzi)^. ■tewflifigtLTt* 

ffl 6 nx I i -5 > ifx -7^ > 7 < — (TDH:^^ H 

-i'v—izmmEE^wm-r^ziziz^^x^urziEXiiM. 

(D'f:t>S:g5JtK7A9(DSStC^i!l$-&, MK'^Ag 
0«H €r-« T S «J5)c ^ ffl t i T t) A I. i ;i t « ^ ^ 
Tabs, 

[0 19 2] i^. mmmm^m^mtLximtEu-^ 

[0 19 3] *fci^7tH^A9tC}lS-rs h:^— C0i7 ij 

[0 19 4] S;tWaiLAc7'n-t7.;^-hU-vi^B<i: 
< tfe-Zn-feX^acD loSr«AfcfccDTafe-5, tifi-p 

rznmm<Dh(DSK^>s.\z^, m^ammwi^h^m^mii 
s. 

[0 19 5] *;tW^b^cllSfi0iJT-ttlli»JgfigSMib 

*</i«'7-K7'P-tr-;/-9-i|(Dffl(;)iii^J^fiE 
(CisEffi -r S ^ i: fc S ^ pJffiTab S . 
[0 19 6] i^. C:CTm^bfcS7tF^A9'vroKl!j 

ttEisetcs^-r^tpd, mm^^mdizwLKim-frzmm'E— 

^54*^e^-\'?iJGi ~G5 Sr^n-bTiBid^irGe ^mWi 

tm^-^n^o ^rznti^=^-i$'5i<Dmw}t}itm^=^-^G 

^ 5 aSCI5Ite:/3ASe^$n-5, H{rtf||2^:-^'54©ffil!i 
;'3«^-\'Gi *^^^-\'Gl2R^^Gl3*:r^bT^«^©7 
COKWiP— 5 7 a'vte^$tl-&. 

[0 19 7] *fc057ROtE|58lr*-r«t^{C, ^-^-V 
T*S7^>>?^i'9 c i:^-4^-\'T*'5^-V9 i i« 
m^^9c, 9 i 0-gC*iT##:l5 
OMPg515q75^e)gU3bTli-5. -ebTT/P-bT.;^— h 

'J yi^B^mwim^mmAizmm-r.^t. m9\zfsi-t^ 
oizmm^-^G^ Amyt\^yA9<D=^^y^>i^9 c t 
i®^b, m^^' 9 c t-^mi^^ 9 \i)m^o-^6 



(22) 
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to 1 9 8] BafB^-\'9 c t=¥^9 i t\tmmmt£ 

31#X'J-yi2clO|lltea*SrS 

tt, 060 (a) \z^-t<}:v\z. ^^9 cizmm7.'J-zf 
12d©^-\'12kAiDt^-rs, ^SStth:^— ^ffll-i 

TII£Ai1.cD6®»SrSg-r-5fci*C0;^;- h "J v?5rg« 

L-/t«-&{ctt06o (b) tc^-fi'Str, ^-^9 uzmm 

[0 19 9] -?-LTHtrifiLfcJ:'5{C^i'9 c 

^^ifTmyt]^^A9 ^j:r,mmz^mr^iipi\z. :k 20 

[0 2 0 0] ^::T*S^§g(D^JSCT^®fflLfcg?^#: 
H7A{C-:?ViT, 06K 062. 063*3«i;(y:064€rffiVi 

[0 2 0 1] ;^i5Vi-rno3l;^«s|{r*5i.>Tfc, 

7A*yD-fex:^7- h u yz^\zm.^J^,^rcm^7Pi-rf)^. 
:^m%BMitz.rnzmMissn?>h<D-vitf3.<. m^#}^^ 
AAmmmmm0s.mm\zm:^i2^^n^mm\z hmm s n 

[0 2 0 2] mm^mmm(Dmmm^mmLrzmyti^ 

^A^mmmizmmziLTfzm'^, 063«i^^{^h*^A 
[0 2 0 3] $TS{r^-r«{c, ^^mmmo^mm^m 

fflLfcji53t'»H^A9«, ^PS!«JlmmCORfi*^J©T;U 
5n<^A^H^A«#: (5>U>^^-) 9a©^1.jl®(cW 
m^^m^m^liiy'^ v \f.y9 (dipping)^CD:;^fe{tJ; 

■^9 i *<36'>L«6 9 j ^trj;oTH^$nT^i-5 = 

[0 2 0 4] ::z:t7^>>'^-^'9 c*5cfct;4^-\'9 i a 

TdbSo ■€-LT^^-\'9 c*5.fctX4=-\'9 i H5!^(C:taUnft 
*t^l6ft<o«-r«^-\;'T*oT, ffiS;;'3<DejS$-gttAc 
mz. ^^9c -^^^9 ifiJ:&rS]'\x^;^h:^/6iijnt3.s 

[0 2 0 5] "^tzT um.Y'y h.^^9 aWffi*^ 50 



J6ro^^^h*^AO«^. K^AS*^9 a(0^g«*<j25 
6.5mmTabcT. H9^**8g53tS*i^^$nTVi-g>^ 
^CO^S (XI) tt*«j253mm. ^\mV^mo^1^<r)± 
g (X2) 3.5mmTi&-5. SJ*.. sJaiW^SiTtW 
ttK^AS#:9 a<7)^S^®(-t>fct5TM^l)$nTVi'5 

*5ct-e«;^ct<. ^\m\zv^m^WiW.^m^x\>^^. z.n 

■So 

:^'>A®!K5A»^9 a<DfiiJi^lC7 5>$;^-\'9 c*3J: 

7^>i^^ir9 cttt*gfl!|{C^tt?.nfc^^9 i<fcDt)g 

S*i*?I28. 6mm, ^^^9 i ©fig*i^26. 1mm) . ^Z. 
T*Slifi^T«, '>U<ii%^^<n (1) , (2) CDSim 

[0 2 0 7] ( 1 ) m^'L\Z7h'tii -5 fC, 

*-5Vitt^#OttgM60lC«53t#: K^A 9 ^rATTgVi 

[0 2 0 8] (2) 063{r*-rcfc'5{C, 
m^ro«gffl60{r^^# H ^A 9 Sr^ltr LT«l.ifc«^ 
ICiiViTfe, «BM60i:S-r-5W«7-^>>?^-^9 CO 

®60<i:^-r-5Ci:tt;iS<, ^fi0^7t<*^«Mt^$:#(t 
[0 2 0 9] S ^{C*||ifi«9Ur*5ViT«, 75>>'^ii' 

9 c i^mmMmzm&t^mzyy yv^\ 9 c limm 

oT=^:-V9 i*it)SSgaC (063»'i3ViTAT^-r) 
fc(7)TS)oT, ;iOgI5i> (ATS^-rg|5:5i-) «a^ffi^^^ 

•5C:<i:*iT#, ^3t#:F^A*ilHlteA^<£r^i;^Ci« 
[0 2 10] M{C064trfflViT. Htai*]l6«»UCt>ViT^ 



(23) 
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[0 2 11] Z:i-Vy'y>z^^-V9 ciS^Z^^^9 if}^ 

■rat), ma?L9 KD^^^^mizmif^nrcyyyi^^^ lo 

•^9 c fC^l£;-rsSC5)-0@ (g2 ) ^:tt9 f 
l^;teeajTtt*<j8mm) tBSI^ Ulr LT (*Sli6«»lT«*<J 
8mm) , —:^pqm\zmf^tltz=^^9 HzMlt^-T^^ 
^<D^ ( g 3 ) Srtt 9 f co^l-gJ; 0 fe;*:^ < VX$>^ 
(:^mmm-C\im 9 mm) . ^c:T**JSMlCj;tltf. 
»a?l9 1 i1-fl'JtrlS:tte)n;t7 7>-:^^-\'9 cf:*f 

JSf -S.SP^9mTW9 f tffic-g-r^;i«i:l-fiS. Lfc*^ 

■oxy7>i^^^'9 ci}mm^i^mf)^^mm^^{^^^ 

\z. tt9 f ©«7C<Dge:a-{r^i!>tC=fcS:^9n*ia-7!)>SC 
L\zy3.K). tt9 f <Dffiin€:/h$<-r-5ili:**X^-5. J; 20 
•pT*llifiC«J{CJ;n«, ^)t^H^A9«h*^A9(DlHl 

t3 T fc^^*^ H ^ A 9 «m« A < siif [Hie-r ^ ^ t *i 

[0 2 12) J&l±»^b;fcaO*M%l^(Cj;n«, ^» 
(0 2 13] 

^^mmimmi^ft^^iz. «7t#:h'7A 30 

*;^^<-rsci<i:{CJ;0> 09x.«^^{*: K7/^*g«f•r 
^ {CIS LThiF -3 xmyti^ K 7 A *«MM{c«B-r -a* 

^IC. ^^#:H7A^J;0J2:Viffi«tTfeoT^5£Lfe« 

[0 2 14] Sfc^Jt^H7AS:«ltCbT®eLfc«-& 
TfeoTfc, ^^#:H^A«^©-Sffl*iJ$-fe±tf?.tlT 

[0 2 15] *^cnfSS^^Si5*f©^gi5tcMA.T«-r«A«IS 

tt&nsji^e., iSfp#>i»i^7t^K-7A«rS«t-sis5{r, 

[0 2 16] ig(rm]^Lit.t5tc, mm^m^iE,(Dmm 

^^^'ffi.xm.m^awu-y^mmti^mm'r^^oiz 
vfzrzsf)\z. ^^u-^ tmm^^'ViiLm'&i&mi.xmm 



[02 17] i;^c7'D-fe:2.;<7-h'J-7->*©#i^*i5,^- 

&mf)^^miiti.^h<Dx$>^, 

mi] •ifu-tT.ti-h'j yi^^^mLtzm^mcD-^ii^ 

[0 2] hu-(^m^^rz^m<Dn^m<Di^mmB^mx$> 
^. 

[0 3] M^-f*KCfc4^S8colS^«a«^SIKBJE|TS 

[04] yp-lrx;^-h'j •;/>7<7)»rMia?q0Ta5-5. 
[0 5] ya-fexA-h'J •;/vO^SI5iW0T*S, 

[0 6] zfairx:^]- h u y i^'Srm-^tzLfz^mmmm 

[0 7] 7'P-t7.;?3-hU>yv<D±Tfii#:<&i)-fiJL^c»f 

[0 8 ] yo-fex;^- h U i;®T#fiiJ<DrtSl5^«itt?^ 
0T$.-5. 

[0 9 ] y D-kX;^7- h U >^©±#fiiJ(Df^gl5^mUiB^ 
0Ta&S. 

[010] m^\^5'A(DWitsmmmx$)^or 
[0 11] ^s^roiBis^^^oisggHT^s. 

[012] ^«i^cD&®tC^-rS»«iPWffi«5ti^*(D^ 

Bj0-pab^. 

[013] H7A7-7.ffl^,'*(CDiftB^STJ&S, 
[014] K7AT-Xffl»;±((7)ilii<D||2ifi0iJ<Dltt?g0-C 

[0 15] -flgtc^^-ditlTVi^it^ H7AT-;?,$rfflti;t 

[016] ^JSlC^i-d^nTti^'^V^K^AT-T^^rlBt^fc 

[017] ^«P-5(D5(Of=tt-t«fiK$:S^-rUiW0-Ca5 
-5. 

[018] u) itm^i^^y^oimmmmm. (b) 
[019] mwmm\z^^nmith^-'MK)m0S.<Dmm 

0Ta&s, 

[02 0] ^?thJ^A9 i:;S#XU-yi2d<7)ttBH^ 
[021] (a) «012- lCOA-A»fB^*-r®»fffi 

0, (b) \tmi2- i(DB-Bmm^m-rm.mm^x$> 
[02 2] m^7.v—zfm^fizt}^f)^:bmf£t)<D^mmx 

[02 3] X^-f ->-hO)±iS76i-5.*3ofe*ej|®ia?^0 
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[57] ABSTRACT 

A photosensitive drum includes a cylindrical member having 
a photosensitive body disposed thereon, and first and second 
helical gears arranged axially side-by -side on one end of the 
cylindrical member. The first helical gear is disposed axially 
outward of the second helical gear, and the first helical gear 
has an outer diameter greater than an outer diameter of the 
second helical gear. The first helical gear meshes with a 
drive gear to rotatingly drive the drum. A sleeve gear of a 
developing sleeve is selectively engaged with one of the first 
and second helical gears, depending upon a kind of toner 
used. 
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PHOTOSENSITIVE DRUM PROVIDED IN AN 
IMAGE FORMING APPARATUS INCLUDING 
HELICAL GEARS DISPOSED AT AN END OF 
THE DRUM 

This application is a continuation of U.S. apphcation Ser. 
No. 08/673,032, filed Jul. 1, 1996, now abandoned, which in 
turn is a continuation of U.S. application Ser. No. 08/503, 
033, filed Jul. 17, 1995, now abandoned, which in turn is a 
continuation of U.S. application Ser. No. 08/010,071, filed 
Jan. 26, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Hie present invention relates to a photosensitive drum, a 
process cartridge, an image forming apparatus and an image 
forming system. The image forming apparatus may be 
embodied, for example, as an electrophotographic copying 
machine, a laser beam printer, an LED printer, a facsimile 
apparatus or the like. 

2. Description of the Related Art 

In such an image forming apparatus, a latent image is 
formed by selectively exposing a photosensitive drum which 
has been uniformly charged, and the latent image is visual- 
ized by developing the latent image with toner as a toner 
image. The toner image formed on the photosensitive drum 
is transferred onto a recording medium, thereby performing 
the recording of an image. 

In such an image forming apparatus, the photosensitive 
drum must be rotated with high accuracy in order to enhance 
the image quality. To this end, there has been proposed a 
technique in which a gear on the photosensitive drum was 
meshed with a gear in the image forming apparatus so that 
a driving force from the image fomfiing apparatus was surely 
transmitted to the photosensitive drum, thereby rotating the 
photosensitive drum with high accuracy. 

Incidentally, the inventors of this apphcation have pro- 
posed techniques as disclosed in the following patents. 

First of all, U.S. Pat. No. 4,829,335 (issued on May 9, 
1989) discloses a technique in which a driving force of an 
image forming apparatus is transmitted to a photosensitive 
member by utilizing a hehcal gear. According to that patent, 
it is possible to position the photosensitive drum in a thrust 
direction and to rotate the photosensitive member with high 
accuracy. 

Further, U.S. Pat. No. 5,126,800 (issued on Jun. 30, 1992) 
discloses a technique in which first and second drive trans- 
mitting portions are provided on an image bearing member 
and a third drive transmitting portion is provided on a 
developer carrying member so that the third drive transmit- 
ting portion can be selectively engaged by either of the first 
and second drive transmitting portions. According to that 
patent, il is possible to easily change the rotational speed of 
the developer carrying member, depending upon the kind of 
the developer used. 

Both of the two above-mentioned patents teach the fact 
that a gear of the photosensitive member is meshed with a 
gear of the image forming apparatus to surely transmit a 
driving force of the image forming apparatus to the photo- 
sensitive member. The present. invention represents further 
improvement such techniques. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a photo- 
sensitive drum, a process cartridge, an image forming appa- 



ratus and an image forming system, which can perform 
superior image formation. 

Another object of the present invention is to provide a 
photosensitive drum, a process cartridge, an image forming 
5 apparatus, and an image forming system, which can transmit 
a driving force effectively. 

A further object of the present invention is to provide a 
photosensitive drum, a process cartridge, an image forming 
apparatus and an image forming system, which can reduce 
the possibility to damage to a photosensitive body. That is 
according to the present invention, for example, in moimting 
the photosensitive drum, when the photosensitive drum is 
previously rested on a resting surface, the photosensitive 
drum can stably be cocked uprightly with a wider supporting 
area. Alternatively, when the photosensitive drum is rested 
in a laid out condition, since the photosensitive drum is 
rested while one end of the drum is being lifted to a slanted 
condition, the photosensitive body does not contact with the 
resting surface. In any case, the possibOity of damage of the 
photosensitive body can be reduced. 

Another object of the present invention is to provide a 
photosensitive drum, a process cartridge, an image forming 
apparatus and an image forming system, wherein a mount- 
ing direction of a photosensitive drum can easily be recog- 
nized during the mounting of the photosensitive drum thus 
improving the assembling ability. That is to say, according 
to the present invention, since a helical gear is arranged 
adjacent to a cylindrical member, an operator can easily 
recognize the moxmting direction of the photosensitive drum 
on the basis of the helical gear during the mounting of the 
photosensitive drum. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational sectional view of a copying 
machine within which a process cartridge according to a 
preferred embodiment of the present invention is mounted; 

FIG. 2 is a perspective view of the copying machine in a 
condition that a tray is opened; 
4Q FIG. 3 is a perspective view of the copying machine in a 
condition that a tray is closed; 

FIG. 4 is an elevational sectional view of the process 
cartridge; 

FIG. 5 is a perspective view of the process cartridge; 
45 FIG. 6 is a perspective view of the process cartridge in an 
inverted condition; 

FIG. 7 is an exploded sectional view of the process 
cartridge in a condition that an upper fi^ame and a lower 
frame are separated; 

FIG. 8 is a perspective view of the lower fi-ame showing 
an internal structure thereof; 

FIG. 9 is a perspective view of the upper frame showing 
an internal structure thereof; 

FIG. 10 is a longitudinal sectional view of a photosensi- 
tive drum of the process cartridge; 

FIG. 11 is a schematic view for explaining the measure- 
ment of the charging noise; 

FIG. 12 is a graph showing the result of the measurement 
gQ of the charging noise regarding a position of a filler; 

FIG. 13 is a perspective view of an earthing contact for the 
photosensitive drum; 

FIG. 14 is a perspective view of an earthing contact for the 
photosensitive drum, according to another embodiment; 
65 FIG. 15 is a perspective view showing an embodiment 
wherein an earthing contact which is not bifurcated is used 
with the photosensitive drum; 
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FIG. 16 is a sectional view of the non -bifurcated earthing 
contact used with the-photosensitive drum; 

FIG. 17 is an elevational view showing an attachment 
structure for a charger roller; 

FIG. 18A is a perspective view of an exposure shutter, and 
FIG. 18B is a partial sectional view of the exposure shutter; 

FIG. 19 is a sectional view showing a non-magnetic toner 
feeding mechanism having an agitating vane; 

FIG. 20 is a longitudinal sectional view showing a posi- 
tional relation between the photosensitive drum (9) and a 
developing sleeve (12d) and a structure for pressurizing the 
developing sleeve; 

FIG, 21A is a sectional view taken along the line A — of 



FIG. 20, and FIG. 21B is a sectional view taken along the is ^® contacts; 



FIG. 39A is a flow chart showing the assembling and 
shipping procedure for the process cartridge, and FIG. 39B 
is a flow chart showing the disassembling and cleaning 
procedure for the process cartridge; 

FIG. 40 is a perspective view showing a condition that the 
process cartridge is being mounted within the image forming 
system; 

FIG. 41 is a perspective view showing a condition that the 
process cartridge of FIG. 24 is being moimted within the 
image forming system; 

FIG. 42 is a perspective view showing the arrangement of 
three contacts provided on the image forming system; 
FIG. 43 is a sectional view showing the construction of 
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line B— B of FIG. 20; 

FIG. 22 is a sectional view for explaining the pressurizing 
force acting on the developing sleeve; 

FIG. 23 is a perspective view of a squeegee sheet in a 
condition that an upper edge of the sheet is tortuous; 

FTG- 24A is a perspective view showing a condition that 
a both-sided adhesive tape is protruded from a lower end of 
the squeegee sheet, and FIGS. 24B and 24C are views 
showing a condition that a sticking tool is adhered to the 
protruded both-sided adhesive tape; 

FIG. 25A is a perspective view showing a condition that 
the squeegee sheet is stuck to a curved attachment surface 
with a lower end portion of the sheet being curved, and FIG. 
25B is a perspective view showing a condition that an upper 
end portion of the squeegee sheet is tensioned by releasing 
the curvature of the attachment surface; 

FIG. 26 is a perspective view of a squeegee sheet accord- 
ing to another embodiment wherein a width of the sheet is 
widened straightly and gradually from both ends to a central 
portion thereof; 

FIG. 27 is a perspective view for explaining the formation 
of the curvature of the squeegee sheet attachment surface by 
pressing the surface; 

FIG. 28 is a view showing conditions that a recording ^ 
medium is being guided by a lower surface of the lower 
frame; 

FIG. 29 is a sectional view showing a condition that the 
photosensitive drum is finally assembled; 

FIG. 30 is a sectional view showing a condition that a 
developing blade and a cleaning blade are stuck; 

FIG. 31 is an exploded view for explaining the assembling 
of the process cartridge; 

FIG. 32 is a view for explaining a position of guide 50 
members when the photosensitive drum of the process 
cartridge is assembled; 

FIG. 33 is a sectional view of a structure wherein drum 
guides are arranged at ends of blade supporting members; 

FIG. 34 is a perspective view for explaining the attach- 
ment of bearing members for the photosensitive drum and 
the developing sleeve; 

FIG. 35 is a sectional view of the photosensitive drum and 
the developing sleeve with the bearing members attached 
thereto; 

FIG. 36 is a perspective view for explaining a cover film 
and a tear tape; 

FIG. 37 is a perspective view showing a condition that the 
tear tape is protruded from a gripper; 

FIG. 38 is a schematic view showing a condition that the 
process cartridge is gripped by an operator's hand; 



FIG. 44 is a sectional view for explaining the positioning 
of the relative position between the lower frame and a lens 
unit; 

FIG. 45 is a sectional view for explaining the positioning 
20 of the relative position between the lower frame and an 
original glass support; 

FIG. 46 is a perspective view showing the attachment 
positions of positioning pegs; 

FIG. 47 is a schematic elevational view showing the 
^ relation between rotary shafts of the drum and of the sleeve 
and shaft supporting members therefor, and a transmitting 
direction of a driving force from a drive gear to a flange gear 
of the photosensitive drum; 

FIG. 48 is an exploded perspective view of a developing 
sleeve according to an embodiment wherein it can easily be 
slid; 

FIG. 49 is a schematic elevational view of the developing 
sleeve of FIG. 48; 

FIG, 50 is an elevational sectional view showing a con- 
dition that the upper frame and the lower frame are released; 

FIG. 51 is a view showing gears and contacts attached to 
the photosensitive drum; 

FIG. 52A is an elevational view showing a developing 
sleeve receiving member according to another embodiment, 
and FIG. 52B is an end view of the receiving member of 
FIG. 52A; 

FIG. 53 is an elevational view showing an arrangement 
wherein the developing blade and the cleaning blade can be 
attached to the interior of the image forming system by pins; 

FIG. 54 is an elevational view showing a condition that 
the photosensitive drum is being finally assembled, accord- 
ing to another embodiment; 

FIG. 55 is an elevational sectional view of bearing mem- 
bers for supporting the photosensitive drum and the devel- 
oping sleeve, according to another embodiment; 

FIG. 56 is a schematic view of a transmission mechanism 
for transmitting a driving force from a drive motor of the 
image forming system to various elements; 

FIGS. 57 and 58 are perspective views showing a condi- 
tion that the flange gear of the photosensitive drum and a 
gear integral with the flange gear are protruded from the 
lower frame; 

FIG. 59 is a view showing a gear train for transmitting a 
driving force from the drive gear of the image forming 
system to the photosensitive drum and the transfer roller; 

FIGS. 60A and 60B are views showing different drive 
transmitting mechanisms to developing sleeves, wherein 
magnetic toner is used and non-magnetic toner is used; 

FIG- 61 is a perspective view of a photosensitive drum to 
which the present invention is appUed; 
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FIG. 62 is a side elevational view of the photosensitive Original Reading Means 

drum when the drum is rested on a resting surface in an The original reading means 1 serves to optically read the 

upright condition; information written on the original, and, as shown in FIG. 1, 

FIG. 63 is a side elevational view of the photosensitive includes an original glass support la which is disposed at an 

drum when the drum is rested on a resting surface in a laid 5 upper-portion of a body 16 of the image forming system and 

out condition; and on which the original 2 is to be rested. An original hold- 

FIG. 64 is an elevational sectional view showing a con- dov/n plate lb having a sponge layer lb 1 on its inner surface 

dilion that the photosensitive drum is mounted. is attached to the original glass support la for opening and 

IT T-kCCi-^DirmoKT /^c TTJc closing movement. The original glass support la and the 

DETAILED DESCRIPTION OF^ original hold-down plate lb are mounted on the system body 

PREFERRED EMBODIMENTS lo reciprocal sliding movement in the left and right 

First of all, a process cartridge according to a first directions in FIG. 1. On the other hand, a lens unit Ic is 

embodiment of the present invention, and an image forming disposed below the original glass support la at the upper 

system utilizing such a process cartridge will be explained portion of the system body 16 and includes a light source 

with reference to the accompanying drawings. Icl and a short focus focusing lens array lc2 therein. 

The Overall Construction of a Process Cartridge and an With this arrangement, when the original 2 is rested on the 

Image Forming System Mounting the Process Cartridge original glass support la with an image surface thereof faced 

thereon downside and the light source Icl is activated and the 

First of all, the overall construction of the image forming original glass support la is slid in the left and right direction 

system will briefly be described. Incidentally, FIG. 1 is an in FIG. 1, the photosensitive drum 9 of the process cartridge 

elevational sectional view of a copying machine as an 20 B is exposed by reflection light firom the original 2 via the 

example of the image forming system, within which the lens array lc2. 

process cartridge is mounted, FIG. 2 is a perspective view of Recording Medium Feeding Means 

the copying machine with a tray opened, FIG. 3 is a The feeding means 5 serves to feed the recording medium 

perspective view of the copying machine with the tray 4 rested on the sheet supply tray 3 to the image forming 

closed, FIG. 4 is an elevational sectional view of -the process 25 station and to feed the recording medium to the fixing means 

cartridge, FIG. 5 is a perspective view of the process 7. More particularly, after a plurality of recording media 4 

cartridge, and FIG. 6 is a perspective view of the process are stacked on the sheet supply tray 3 or a single recording 

cartridge in an inverted condition. medium 4 is manually inserted on the sheet supply tray 3, 

As shown in FIG. 1, the image forming system A operates and leading end(s) of the recording media or medium are 

to optically read image information on an original or docu- 30 abutted against a nip between a sheet supply roller 5a and a 

ment2 by an original reading means 1. A recording medium firiction pad 5b urged against the roller, when a copy start 

rested on a sheet supply tray 3 or manually inserted from the button A3 is depressed, the sheet supply roller Sa is rotated 

sheet supply tray 3 is fed, by a feeding means 5, to an image to separate and feed the recording medium 4 to a pair of 

forming station of the process cartridge B, where a devel- regist, or registration, rollers 5cl, 5c2 which, in turn, feed 

oper (referred to as "toner" hereinafter) image formed in 35 the recording medium in registration with the image forming 

response to the image information is transferred onto the operation. After the image forming operation, the recording 

recording medium 4 by a transfer means 6. Thereafter, the medium 4 is fed to the fixing means 7 by a convey belt Sd 

recording medium 4 is sent to a fixing means 7 where the and a guide member Se, and then is ejected onto the ejection 

transferred toner image is permanently fixed to the recording tray 8 by a pair of ejector rollers 5/1, Sf2. 

medium 4. Then, the recording mediiun is ejected onto an 40 Transfer Means 

ejection tray 8. The transfer means 6 serves to transfer the toner image 

The process cartridge B defining the image forming formed on the photosensitive dmm 9 onto the recording 

station operates to uniformly charge a surface of a rotating medium 4 and, in the illustrated embodiment, as shown in 

photosensitive drum (image bearing member) 9 by a charger FIG. 1, it comprises a transfer roller 6. More particularly, by 

means 10, then to form a latent image on the photosensitive 45 urging the recording medium 4 against the photosensitive 

drum 9 by illuminating a light image read by the reading drum 9 in the process cartridge B mounted within the image 

means 1 on the photosensitive drum by means of an expo- forming system by means of the transfer roller 6 provided in 

sure means U, and then to visualize the latent image as a the image forming system and by applying to the transfer 

toner image by a developing means 12. After the toner image roller 6 a voltage having the polarity opposite to that of the 

is transferred onto the recording medium 4 by the transfer 50 toner image formed on the photosensitive drum 9, the toner 

means 6, the residual toner remaining on the photosensitive image on the photosensitive drum 9 is transferred onto the 

drum 9 is removed by a cleaning means 13. recording medium 4. 

Incidentally, the process cartridge B is formed as a Fixing Means 
cartridge unit by housing the photosensitive drum 9 and the The fixing means 7 serves to fix the toner image trans- 
like within frames which include a first or upper frame 14 55 ferred to the recording medium 4 by applying the voltage to 
and a second or lower frame 15. Further, in the illustrated the transfer roller 6 and, as shown in^ FIG. 1, comprises a 
embodiment, the frames 14, 15 are made of high impact heat-resistive fixing film 7e wound around and extending 
styrol resin (HIPS), and a thickness of the upper frame 14 is between a driving roller 7a, a heating body 7c held by a 
about 2 mm and a thickness of the lower frame 15 is about holder 7b and a tension plate Id. Incidentally, the tension 
2.5 mm. However, material and thickness of the frames are 60 plate 7d is biased by a tension spring 7/ to apply a tension 
not limited to the above, but may be selected appropriately. force to the fikn 7e. A pressure roller 7g is urged against the 

Next, various parts of the image forming system A and the heating body 7c with the interposition of the fixing film 7e 

process cartridge B mountable within the image forming so that the fixing film 7e is pressurized against the heating 

system will be fully described. body 7c with a predetermined force required for the fixing 

Image Forming System 65 operation. 

First of all, various parts of the image forming system A The heating body 7c is made of heat-resistive material 

will be explained. such as alumina and has a heat generating smface comprised 
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^l!'^^n*"^^^'^°'"^^^^^'^^^^'^'°^™*^'^''^^°Sawidthof of the image bearing member, a developing means for 

about 160 /an and a length (dimension peqjendicular to a forming a toner image on the image bearing member and/or 

plane of FIG. 1) of about 216 mm and made of Ta2N for a cleaning means for removing the residual toner remaining 

example arranged on an under surface of the holder lb made on the image bearing member. As shown in FIGS. 1 and 4, 

of insulation material or composite material including 5 in the illustrated embodiment, the process cartridge B is 

insulation, and a protection layer made of TajO for example constituted as a cartridge unit which can be removably 

and covering the heat generating surface. The lower surface moimted within the body 16 of the image forming system, 

of the heating body 7c is flat, and front and rear ends of the enclosing the charger means 10, the developing means 12 

heating body are rounded to permit the sliding movement of containing the toner (developer), and the cleaning means 13 

the fixing film le. The fixing film le is made of heat-treated lO arranged around the photosensitive drimi 9 as the 

polyester and has a thickness of about 9 //m. The film can be "iiage bearing member by a housing comprising the upper 

rotated in a clockwise direction by the rotation of the driving frames 14, 15. The charger means 10, exposure 

roUer la. When the recording medium 4 to which the toner ^ (op«°i°g U^) and toner reservoir 12a of the 

image was transferred passes through a position between the ^7 Tl^ T^"^ • ^^P°^ ^^^^ "PP^r frame 
fixing fihn le and the pressure roll^ TgTlhe toner image is 15 if' !f.vHon^ '''^"^'''y? "^T ^"-^^^^P^^g 

fixed to the recording medium 4 by het and pressure' p^JL^v^^KeTow^^^ 

IncidenUUy, m order to discharge the heat generated by Now, the various partJ^L process cartridge B will be 

the fixmg njeans 7 out of the image forming system, a fi^Hy described regarding the charger me^ U, e^si^^ 

coolmg fan 17 is provided withm the body 16 of the image means 11, developing iSeans, and^leani^ meam^^J ^ 
formmg system. The fan 17 is rotated, for example when the 20 order. Incidentally, FIG. 7 is a sectional view of the process 

copy start button A3 (FIG. 2) is depressed, so as to generate cartridge with the upper and lower frames separated from 

an air flow a (FIG. 1) flowing mto the image forming system each other, FIG. 8 is a perspective view showing the internal 

faom the recordmg medium supply inlet and flowing out construction of the lower frame, and FIG. 9 is a perspective 

from the recording medium ejecting outlet. The various parts view showing the internal construction of the upper frame 
mcludmg the process cartndge B are cooled by the air flow 25 Photosensitive Drum 

so that the heat does not remain in the image forming In the illustrated embodiment, the photosensitive drum 9 

o^i!^*' , , ^ , ^ X.. . comprises a cyUndrical drum core 9a having a thickness of 

Recording Medium Stipply and Ejection Trays about 1 mm and made of aluminium, tad an organic 

As shown in FIGS. 1 to 3 the sheet supply tray 3 and the photosensitive layer 96 disposed on an outer peripheral 
ejection tray 8 are mounted on shafts 3^, 8^, respectively 30 surface of the drum core, so that an outer diameter of the 

within the system body 16 for pivotal movements in direc- photosensitive drum 9 becomes 24 mm. The photosensitive 

™- tor pivotal movements around shafts drum 9 is rotated in a direction shown by the arrow in 

36, 86 m directions c m FIG. 2. Locking projections 3c, 8c response to the image forming operation, by transmitting a 

are formed on free ends of the trays 3, 8 at both sides thereof, driving force of a drive motor 54 (FIG 56) of the imfee 
respecUvely^ These projections can be fitted into locking 35 forming system to a flange gear 9c (FIG. 8) secured to one 

recesses 162 formed m an upper surface of the original end of the photosensitive drum 9 

hold^own plate 16. Thus as shown in HG. 3, when the During the image forming operation, when the photosen- 

n-ays 3, 8 are folded mwardly to fit the locking projections sitive drum 9 is being rotated, the surface of the photosen- 

3c, 8c mto the oorrespondmg recesses 162, the original glass sitive drum 9 is uniformly charged by applying to the 
support la and the original hold-down plate 16 are pre- 40 charger roller 10 (contacting with the drum 9) a vibrating 

vented from sliding m the left and right directions. As a voltage obtained by ovedapping a DC voltage with an AC 

result, an operator can easily lift the image forming system volUge. In this case, in order to uniformly charge the surface 

A via grippers 16a and transport it. of the photosensitive drum 9, the frequency of the AC 

Se tmg Buttons for Density and the like voltage applied to the charger roller 10 must be increased. 

Incidentally, settmg buttons for setting the density and the 45 However, if the frequency exceeds about 2000 Hz the 

like are provided on the image forming system A. Briefly photosensitive drum 9 and the charger roUer 10 will be 

ejqplaiEi^ in FIG. 2, a power switch Al is provided to turn vibrated, thus generating the so^aUed "charging noise" 

ON and OFF the unage forming system. Adensity adjusting That is to say, when the AC voltage is appHed to the 

dial A2 IS used to adjust the fimdamental density (of the charger roUer 10, an electrostatic attraction force is gener- 

copied unage) of the unage foraung system. The copy start 50 ated between the photosensitive drum 9 and the charger 

button A3, when depressed, starts the copying operation of roller 10, so that the attraction force becomes maximum at 

Uie unage formmg system. A copy clear button A4, when the maximum and minimum values of the AC voltage thus 

depressed, interrupts the copying operation and clears the attracting the charger roller 10 against the photosensitive 

vanous setting condiUons (for example, the set density drum 9 while elastically deforming the charger roller. On the 

condition). A copy number counter button A5 serves to set 55 other hand, at an intermediate value of the AC voltage the 

the number of copies when depressed. An automatic density attraction force becomes minimum, with the result that the 

settmg button A6, when depressed, automaticaUy sets the elastical deformation of the charger roller 10 is restored to 

density m the copying operation. A density setting dial A7 is try to separate the charger roUer 10 from the photosensitive 

provided so that the operator can adjust the copy density by dmm 9. ConsequenUy, the photosensitive drum 9 and the 

rotatmg this dial as needed. 60 charger roUer 10 are vibrated at the frequency twice that of 

J-rocess Cartndge the appHed AC voltage. Further, when the charger roller 10 

Next, vanous parts of Uie process cartridge B which can is attracted against the photosensitive dmm 9, the rotations 

be mounted withm the unage fonning system A will be of the dmm and the roller are braked, thus causing the 

expUmed. vibration due to the stick slip, which also results in the 

1 ne process cartndge B mcludes an image bearing mem- 65 charging noise, 

ber and at least one process means. For example, the process In order to reduce the vibration of the photosensitive dmm 

means may compnse a charge means for charging a surface 9, in the illustrated embodiment, as shown in FIG. 10 
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(sectional view of the drum), a rigid or elastic filler 9d is bearing meniber 26. More particularly, as shown in FIG. 13, 

disposed within the photosensitive drum 9. The filler 9d may the earthing contact comprises a base portion ISal having a 

be made of metal such as aluminium, brass or the like, locking opening 18^2 into which a boss formed on the 

cement, ceramics such as gypsum, or rubber material such as bearing member 26 can be fitted, and two are portions 18a3 

natural rubber, in consideration of the productivity, 5 extending from the base porUon ISal, each arm portion 

workabiUty, effect of weight and cost. The filler 9d has a ^^^^^ provided at its free end with a semi-circular projection 

solid cylindrical shape or a hoUow cylindrical shape, and has 15^4 protruding downwardly. When the bearing member 26 

an outer diameter smaller than an inner diameter of the ^ ^^^^^^^^ photosensitive drum 9, the projections 

photosensitive drum 9 by about 100 and is mserted mto ^g^^ ^^^^^ ^^^^^ ^^^^^^ ^ . 

the drum core 9a, That is to say, a gap between the drum core ^„ r _ r *u u * j o ^ *u i . ■ ^ 

9a and the filler 9d is set to have a value of 100 ^ at the ^° f"^^^^ ^^^'""ff'T "^"^ ^ ^^Tu^ ^^'"^ 

maximum, and an adhesive (for example, cyan^crylate Uie arm porUons 18^3. In this case, smce the earthmg contact 

resin, epoxy resin or the like) 9e is applied on the outer is contacted with the photosensiUve drum at plural 

surface of the filler 9d or on the inner surface of the drum P°i°^ (f^^ example, two pomts), the rehabUity of the contact 

core 9a, and the fiUer 9d is inserted into the drum core 9a, is unproved, and, smce the earthing contact 18a is contacted 

thus adhering them to each other. photosensitive drum via the semi-circular projec- 

Now, the test results performed by the inventors, wherein ^^oos 18a4, the contact between the earthing contact and the 

the relation between the position of the filler 9d and the noise photosensitive drum 9 is stabilized. 

pressure (noise level) was checked by varying the position Incidentally, as shown in FIG. 14, lengths of the arm 
of the filler 9d in the photosensitive drum 9 will be portions 18a3 of the earthing contact 18fl may be differen- 
explained. As shown in FIG, 11, the noise pressure was 20 tiated from each other. With this arrangement, since posi- 
measured by a microphone M arranged at a distance of 30 tions where the semi-circular projections 18a4 are contacted 
cm from the front surface of the process cartridge B disposed with the photosensitive drum 9 are offset from each other in 
in a room having the background noise of 43 dB. As result, the circumferential direction of the drum, even if there is a 
as shown in FIG, 12, when the filler having a weight of 80 cradced portion extending in the axial direction in the irmer 
grams was arranged, at a central position in the longitudinal 25 surface of the photosensitive drum 9, both projections 18a4 
direction of the photosensitive drum 9, the noise pressure do not contact with such a cracked portion simultaneously, 
was 54.5-54.8 dB. Whereas, when the filler having a weight thereby maintaining the earthing contact (between the con- 
of 40 grams was arranged at a position offset from the tact and the drum) without fail. Incidentally, when the 
central position toward the flange gear 9c by 30 mm, the lengths of the arm portions 18a3 are differentiated, the 
noise pressure was minimum. From this result, it was found 30 contacting pressure between one of the arm portions 18a3 
that it was more effective to arrange the filler 9d in the and the photosensitive drum is differentiated from the con- 
photosensitive drum 9 ofi^t from the central position tacting pressure between the other arm portion and the drum, 
toward the gear flange 9c. The reason seems to be that one However, such a difference can be compensated, for 
end of the photosensitive drum 9 is supported via the flange example, by changing the bending angles of the arm portions 
gear 9c while the other end of the drum 9 is supported by a 35 18a3. 

bearing member 26 having no flange, so that the construe- In the illustrated embodiment, while the earthing contact 

tion of the photosensitive drum 9 is not symmetrical with 18a had two arm portions 18a3 as mentioned above, three or 

respect the central position in the longitudinal direction of more arm portions may be provided, or, when the earthing 

the drum. contact is contacted with the inner surface of the photosen- 

Thus, in the illustrated embodiment, as shown in FIG. 10, 40 sitive drum 9 without fail, a single arm portion 18a3 (not 

the filler 9d is arranged in the photosensitive drum 9 offset bifurcated) having no projection may be used, as shown in 

from the central position c (in the longitudinal direction of FIGS. 15 and 16. 

the drum) toward the flange gear 9c, i.e., toward the drive Now, if the contacting pressure between the earthing 
transmission mechanism to the photosensitive drum 9. contact 18a and the inner surface of the photosensitive drum 
Incidentally, in the illustrated embodiment, a filler 9d com- 45 9 is too weak, the semi-circular projections 18a4 cannot 
prising a hollow aluminium member having a length L3 of follow the imevenness of the inner surface of the photosen- 
40 mm and a weight of about 20-60 grams, preferably sitive drum, thus causing the poor contact between the 
35-45 grams (most preferably about 40 grams) is positioned earthing contact and the photosensitive dmm and generating 
within the photosensitive drum 9 having a longitudinal the noise due to the vibration of the arm portions 18a3. In 
length LI of 257 mm at a position ofEset from the central 50 order to prevent such poor contact and-noise, the contacting 
position c toward the flange gear 9c by a distance L2 of 9 pressure must be increased. However, if the contacting 
mm. By arranging the filler 9d within the photosensitive pressure is too strong, when the image forming system is 
drum 9, the latter can be rotated stably, thus suppressing the used for a long time, the inner surface of the photosensitive 
vibration due to the rotation of the photosensitive drum 9 in drum will be damaged by the high pressure of the semi- 
the image forming operation. Therefore, even when the 55 circular projections 18a4. Consequently, when the semi- 
frequency of the AC voltage applied to the charger roller 10 circular projections 18a4 pass through such damaged 
is increased, it is possible to reduce the charging noise. portion, the vibration occurs, thus causing the poor contact 

Further, in the illustrated embodiment, as shown in FIG. and the vibration noise. In consideration of the above affairs, 

10, an earthing contact 18a is contacted with the inner it is preferable that the contacting pressure between the 

surface of the photosensitive drum 9 and the other end of the 60 earthing contact 18a and the irmer surface of the photosen- 

earthing contact is abutted against a drum earth contact pin sitive drum is set in a range between about 10 grams and 

35a, thereby electrically earthing the photosensitive drum 9. about 200 grams. That is to say, according to the test result 

The earthing contact 18a is arranged at the end of the effected by the inventors, when the contacting pressure was 

photosensitive drum opposite to the end adjacent to the smaller than about 10 grams, it was feared that the poor 

flange gear 9c. 65 contact was likely to occur in response to the rotation of the 

The earthing contact 18a is made of spring stainless steel, photosensitive drum, thus causing the radio wave jamming 

spring bronze phosphate or the like and is attached to the regarding other electronic equipments. On the other hand. 
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when the contacting pressme was greater than about 200 
grams, it was feared that the inner surface of the photosen- 
sitive drum 9 was damaged due to the sliding contact 
between the drum inner surface and the earthing contact 18^ 
for a long time, thus causing the abnormal noise and/or poor 5 
contact 

Incidentally, although the generation of the above noise 
and the like sometimes cannot be eliminated completely 
because of the inner sxu-face condition of the photosensitive 
drum, it is possible to reduce the vibration of the photosen- lo 
sitive drum 9 by arranging the filler 9d within the drum 9, 
and it is also possible to prevent the damage of the drum and 
the poor contact more effectively by disposing the conduc- 
tive grease on the contacting area between the earthing 
contact 18a and the inner surface of the photosensitive drum is 
9. Further, since the earthing conUct 18a positioned on the 
bearing member 26 situated remote from the filler 9d oflfeet 
toward the flange gear 9c, the earthing contact can easily be 
attached to the bearing member. 

Charger Means 20 

The charger means serves to charge the surface of the 
photosensitive drum 9. In the illustrated embodiment, the 
charger means is of a so-called contact charging type as 
disclosed in the Japanese Patent Laid-open Appln. No. 
63-149669. More specifically, as shown in FIG. 4, the 25 
charger roller 10 is rotatably mounted on the inner surface 
of the upper fi-ame 14 via a slide bearing 10c. The charger 
roller 10 comprises a metallic roller shaft 10b (for example, 
a conductive metal core made of iron, SUS or the like), an 
elastic rubber layer made of EPDM, NBR or the like and 30 
arranged around the roller shaft, and an urethane rubber 
layer dispersing carbon therein and arranged around the 
elastic rubber layer, or comprise a metallic roller shaft and 
a foam urethane rubber layer dispersing carbon therein. The 
roller shaft 10b of the charger roller 10 is held by bearing 35 
slide guide pawls lOd of the upper frame 14 via the slide 
bearing 10c so that it cannot become detached fi^om the 
upper frame and it can slightly be moved toward the 
photosensitive drum 9. The roller shaft 106 is biased by a 
spring lOfl so that the charger roller 10 is urged against the 40 
smiace of the photosensitive drum 9. Hius, the charger 
means is constituted by the charger roller 10 incorporated 
into the upper frame 14 via the bearing 10c. In the image 
forming operation, when the charger roller 10 is driven by 
the rotation of the photosensitive drum 9, the surface of the 45 
photosensitive drum 9 is uniformly charged by applying the 
overlapped DC and AC voltage to the charger roller 10 as 
mentioned above. 

Now, the voltage applied to the charger roller 10 will be 
described. Although the voltage applied to the charger roller 50 
10 may be the DC voltage alone, in order to achieve the 
uniform charging, the vibration voltage obtained by over- 
lapping the DC voltage and the AC voltage as mentioned 
above should be applied to the charger roller. Preferably, the 
vibration voltage obtained by overlapping the DC voltage 55 
having the peak-to-peak voltage value greater, by twice or 
moire, than the charging start voltage when the DC voltage 
along is used, and the AC voltage is applied to the charger 
roller 10 to improve the uniform charging (refer to the 
Japanese Patent Laid-open Apphi. No. 63-149669. The 60 
"vibration voltage" described herein means a voltage such 
that the voltage value is periodically changed as a function 
of time and that preferably has the peak-to-peak voltage 
greater, by twice or more, than the charging start volUge 
when the surface of the photosensitive drum is charged only 65 
by the DC voltage. Further, the wave form of the vibration 
voltage is not limited to the sinusoidal wave, but may be a 
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rectangular wave, a triangular wave or a pulse wave. 
However, the sinusoidal wave not including the higher 
harmonic component is preferable in view of the reduction 
of the charging noise. The DC voltage may include a voltage 
having the rectangular wave obtained by periodically turn- 
ing ON/OFF a DC voltage source, for example. 

As shown in FIG. 17, the application of the voltage to the 
charger roller 10 is accomplished by urging one end 18cl of 
a charging bias contact 18c against a charging bias contact 
pin of the image forming system as will be described later, 
and the other end 18c2 of the charging bias contact 18c is 
urged against the metallic roller shaft 106, thereby applying 
the voltage to the charger roller 10. Incidentally, since the 
charger roller 10 is biased by the elastic contact 18c toward 
the right in FIG. 17, the charger roller bearing 10c disposed 
remote from the contact 18c has a hooked stopper portion 
lOcl. Further, a stopper portion lOe depending from the 
upper frame 14 is arranged near the contact 18c in order to 
prevent the excessive axial movement of the charger roller 
10 when the process cartridge B is dropped or vibrated. 

In the illustrated embodiment, with the arrangement as 
mentioned above, the voltage of 1.6-2.4 KWpp, -600 
(sinusoidal wave) is applied to the diarger roller 10. 
When the charger roller 10 is incorporated into the upper 
frame 14, first of all, the bearing 10c is supported by the 
guide pawls IQd of the upper frame 14 and then the roller 
shaft 10b of the charger roller 10 is fitted into the bearing 
10c. And, when the upper frame 14 is assembled with the 
lower frame 15, the charger roller 10 is urged against the 
photosensitive drum 9, as shown in FIG. 4. 

Incidentally, the bearing 10c for the charger roller 10 is 
made of conductive bearing material including a great 
amount of carbon filler, and the voltage is applied to the 
charger roller 10 from the charging bias contact 18c via the 
metallic spring 10a so that the stable charging bias can be 
supplied. 
Exposure Means 

The exposiue means 11 serves to expose the surface of the 
photosensitive drum 9 uniformly charged by the charger 
roller 10 with a light image from the reading means 1. As 
shown in FIGS. 1 and 4, the upper frame 14 is provided with 
an opening 11a through which the light from the lens array 
lc2 of the image forming system is illuminated onto the 
photosensitive drum 9. Incidentally, when the process car- 
tridge B is removed from the image forming system A, if the 
photosensitive drum 9 is exposed by the ambient light 
through the opening 11a, it is feared that the photosensitive 
drum is deteriorated. To avoid this, a shutter member 116 is 
attached to the opening Ua so that when the process 
cartridge B is removed from the image forming system Athe 
opening Ha is closed by the shutter member 116 and when 
the process cartridge is moimted within the image forming 
system the shutter member opens the opening Ha. 

As shown in HGS. 18A and 18B, the shutter member 116 
has an L-shaped cross-section having a convex portion 
directing toward the outside of the cartridge, and is pivotally 
mounted on the upper frame 14 via pins 1161. A torsion coil 
spring 11c is mounted around one of the pins 1161 so that the 
shutter member 116 is biased by the coil spring He to close 
the opening 11a in a condition that the process cartridge B 
is dismotmted from the image forming system A. 

As shown in FIG. 18A, abutment portions 1162 are 
formed on the outer surface of the shutter member 116 so 
that, when the process cartridge B is mounted within the 
image forming system A and an upper opening/closing cover 
19 (FIG. 1) openable with respect to the body 16 of the 
image forming system is closed, a projection 19fl formed-on 
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the cover 19 is abutted against the abutment portions 1162, 
thereby rotating the shutter memtjer 116 in a direction shown 
by the arrow e (FIG. 18B) to open the opening lla. 

In the opening and closing operation of the shutter mem- 
ber 116, since the shutter member 116 has the L-shaped 5 
cross-section and the abutment portions 1162 are disposed 
outwardly of the contouir of the cartridge B and near the 
pivot pins 1161, as shown in FIGS. 4 and 18B, the shutter 
member 116 is abutted against the projection 19a of the 
cover 19 outwardly of the contour of the process cartridge B . lO 
As a result, even when the opening and closing angle of the 
shutter member 116 is small, a leading end of the rotating 
shutter member 116 is surely opened, thereby surely illumi- 
nating the light from the lens array lc2 disposed above the 
shutter member onto the photosensitive drum to form the 15 
good electrostatic latent image on the surface of the photo- 
sensitive drum 9. By constituting the shutter member 116 as 
mentioned above, when the process cartridge B is inserted 
into the image forming system, it is not necessary to retard 
the cartridge B from the shutter opening projection 19a of 20 
the cover 19 of the image forming system, with the result 
that it is possible to shorten the stroke of the projection, 
thereby making the process cartridge B and the image 
forming system A small-sized. 

Developing Means 25 

Next, the developing means 12 will be explained. The 
developing means 12 serves to visualize the electrostatic 
latent image formed on the photosensitive drum 9 by the 
exposure means with toner as a toner image. Incidentally, in 
this image forming system A, although magnetic toner or 30 
non-magnetic toner can be used, in the illustrated 
embodiment, the developing means in the process cartridge 
B includes the magnetic toner as one-component magnetic 
developer. 

Binder resin of the one-component magnetic toner used in 35 
the developing operation may be the following or a mixture 
of the following polymer of styrene and substitute thereof 
such as polystyrene and polyvinyltoluene; styrene copoly- 
mer such as styrene-propylene copolymer, styrene- 
vinyltoluene copolymer, styrene-vinylnaphthalene 40 
copoljrmer, styrene-acrylic acid ethyl copolymer or styrene- 
acrylic acid butyl copolymer; polymetylmethacrylate, 
polybuthymethacrylate, polyvinylacetate, polyethylene, 
polypropylene, polyvinylbutyral, polycrylic acid resin, 
rosin, modified rosin, turpentine resin, phenolic resin, ah- 45 
phatic hydrocarbon resin, alicyclic hydrocarbon resin, aro- 
matic petroleium resin, parafSn wax, camauba wax, or the 
like. 

As for the coloring material added to the magnetic toner 
it may be a known material such as carbon black, copper 50 
phthalocyanine, iron black or the like. The magnetic fine 
particles contained in the magnetic toner may be of the 
material magnetizable type when placed in the magnetic 
field, such as ferromagnetic powder of metal such as iron, 
cobalt, and nickel, a powder of metal alloy or a powder of 55 
a compound such as magnetite or ferrite. 

As shown in FIG. 4, the developing means 12 for forming 
the toner image with the magnetic toner has a toner reservoir 
12a for containing the toner, and a toner feed mechanism 
126 disposed within the toner reservoir 12a and adapted to 60 
feed out the toner. Further, the developing means is so 
designed that the developing sleeve 12^ having a magnet 
12c therein is rotated to form a thin toner layer on a surface 
of the developing sleeve. When the toner layer is being 
formed on the developing sleeve 12d^ the developable 65 
frictional charging charges are applied to the electrostatic 
latent image on the photosensitive drum 9 by the friction 
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between the toner and the developing sleeve 12d. Further, in 
order to regulate a thickness of the toner layer, a developing 
blade 12^ is urged against the surface of the developing 
sleeve 12d. The developing sleeve 12d is disposed in a 
confronting relation to the surface of the photosensitive 
drum 9 with a gap of about 100—400 ^mi therebetween. 

As shown in FIG. 4, the magnetic toner feed mechanism 
126 has feed members 1261 made of polypropylene (PP), 
acrylobutadienestyrol (ABS), high-impact styrol (HIPS) or 
the like and reciprocally shiftable in a direction shown by the 
arrows f along a bottom surface of the toner reservoir 12a. 
Each feed member 1261 has a substantial triangular cross- 
section and is provided with a plurality of long rod members 
extending along the rotation axis of the photosensitive dmm 
(direction perpendicular to the plane of FIG, 4) for scraping 
the whole bottom surface of the toner reservoir 12a. The rod 
members are interconnected at both of their ends to consti- 
tute an integral structure. Further, there are three feed 
members 1261, and the shifting range of the feed members 
are selected to be greater than a bottom width of the 
triangular cross-section so that all of the toner on the bottom 
surface of the toner reservoir can be scraped. In addition, an 
arm member 1262 is provided at its free end with a projec- 
tion 1266, thereby preventing the feed members 1261 from 
floating and being disordered. 

The feed member 1261 has a lock projection 1264 at its 
one longitudinal end, which projection is rotatably fitted into 
a slot 1265 formed in the arm member 1262.^The arm 
member 1262 is rotatably mounted on the upper frame 14 
via a shaft 1263 and is coimected to an arm (not shown) 
disposed outside the toner reservoir 12a. Further, a drive 
transmitting means is connected to the feed members 1261 
so that, when the process cartridge B is mounted within the 
image forming system A, the driving force from the image 
forming system is transmitted to the feed members to swing 
the arm member 1262 aroimd the shaft 1263 by a predeter- 
mined angle. Incidentally, as shown in FIG. 7 and the like, 
the feed members 1261 and the arm member 1262 may be 
integrally formed from a resin such as polypropylene, polya- 
mide or the like so that they can be folded at a connecting 
portion therebetween. 

Accordingly, in the image forming operation, when the 
arm member 1262 is rocked by the predetermined angle, the 
feed members 1261 are reciprocally shifted along the bottom 
surface of the toner reservoir 12a in directions f between a 
condition shown by the solid lines and a condition shown by 
the broken lines. Consequently, the toner situated near the 
bottom surface of the toner reservoir 12a is fed toward the 
developing sleeve 12d by the feed members 1261. In this 
case, since each feed member 1261 has the triangular 
cross-section, the toner is scraped by the feed members and 
is gently fed along inclined surfaces of the feed members 
1261. Thus, the toner near the developing sleeve 12d is 
difScult to be agitated, and, therefore, the toner layer formed 
on the surface of the developing sleeve I2d is difi&cult to 
deteriorate 

Further, as shown in FIG. 4, a lid member 12/ of the toner 
reservoir 12a is provided with a depending member 12/1. A 
distance between a lower end of the depending member 12/1 
and the bottom surface of the toner reservoir is selected so 
as to be shghtly greater than a height of the triangular 
cross-section of each toner feed member 1261. Accordingly, 
the toner feed member 1261 is reciprocally shifted between 
the bottom siuface of the toner reservoir and the depending 
member 12/1, with the result that, if the feed member 1261 
tries to float from the bottom surface of the toner reservoir, 
such floating is limited or regulated, thus preventing the 
floating of the feed members 1261. 
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•ii,^^*!^^'*"^^ • "^^^^ *5«tein A according to the abutted against the photosensitive drum 9 at zones outside 

Illustrated embodiment can also receive a process cartridge the latent image forming area 

mctoding the non-magnetic toner. In this case, the toner feed Now, the positional relation between the photosensitive 
medbanism is driven to agitate the non-magentic toner near drum 9 and the developing sleeve 12d wiU be explained 
the deyelopmg sleeve Ud 5 RG. 20 is a longitudinal sectional view showing a positional 

THat IS to say when the noii-mapetic toner is used, as relation between the photosensitive drum 9 and the devel- 
shown in FIG 19. an elastic roller Ug rotated in a direction oping sleeve Ud and a structore for pressurizing the devel- 
toe same as that of the dcvelopmg sleeve ild feeds the oping sleeve. FIG. 21A is a sectional view taken along the 
non-magnetic toner fed from the toner reservoir 12a by the hne A— A of FIG. 20. and FIG. 21B is a sectional view ttken 
toner teed mechanism I2h toward the developing sleeve lo along the line B — B of FIG 20 

^'t.*^^' » " «l^;'«l°Pi°g sleeve 12d As shown in FIG. 20. the developing sleeve I2d on which 

and the elastic roller 12g, the toner on the elastic roller Ug the toner layer is formed is arranged in a confronting nMation 
B fricttonaJly chaiged by the shdmg contact between the to the photosensitive drum 9 with the small gap therebe- 
toner and the developing sleeve Ud to be adhered onto the tween (about 200-300 fan). In this case, the ptotosensiUve 
developing sleeve 12d electrostaUcally. Thereafter, during 15 drum 9 is roUtably mounted on the lower frame 15 by 
the rotation of the developmg sleeve Ud, the non-magnetic rotatably supporting a rotary shaft 9/of the flange gear 9c at 
toner adhered to the developing sleeve Ud enters into an the one end of the drum via a supporting member 33. The 
abutment area between the developing blade Ue and the other end of the photosensitive drum 9 is also rotatably 
developing s eeve Ud to form the thm toner layer on the mounted on the lower frame 15 via a bearing portion 26a of 
devetopmg sleeve and the toner is frictionally charged by 20 the bearing member 26 secured to the low« frame. TTie 
4e shding contact between the toner and the developing developing sleeve 12d has the above-mentioned abutment 
sfceve with the polanty suffiaenUy to develop the electro- rings Udl each having the outer diameter greater than that 
stauc latent nnage However, when the toner remains on the of the developing sleeve by the amount coriisponding to the 
deve opmg sleeve 12rf. the remaining toner is mixed with the small gap and arranged in the vicinity of both axial ends of 
new toner fed to the developmg sleeve 12d and is fed to the 25 the developing sleeve and outside the toner layer forming 
abutment area be^een the developing sleeve and the devel- area so that these rings are abutted against the photosensitive 
oping blade 12*. The remaining toner and the new toner are drum 9 at the zones outside the latent image forming area 
A^^^ f^^ ^ . '^"^^"^ P'"*'^^'' developing sleeve Ud is roUUbly supported 

l^J^ f eveloping sleeve Ud. In this case, however. by sleeve bearings 12/ disposed between the abutmenirings 
althou^ the new toner is charged with the proper charge, 30 12rfl in the vicinity of both axial ends of the developiro 
smce the remanung toner b fiirther charged from the con- sleeve 12d and outside the toner layer forming area, which 
diuon that It has aheady been charged with the proper sleeve bearings 12i are mounted on the lower frame 15 in 
i'^ over-charged or such a manner that they can be slightly shifted in dinsctions 

excessively charged toner has the adhesion force (to the shown by the arrow g in FIG. 20. Each sleeve bearing 12/ 
developing sleeve Ud) stronger than that of the properly 35 has a rearwardly extending projection around which an 
charged toner, thus becommg harder to use in the developing urging spring 12; having one end abutted against the lower 
opwation. J , ,. fr*™e 15 is mounted. Consequendy, the developing sleeve 

To avoid this, in the lUustrated embodiment, regarding the 12a is always biased toward the photosensitive dr^ 9 by 
S^in'^'^O the non-magnetic toner, as these urging springs. With this arrangement, the abutment 

shown m FIG. 19, the non-magneUc toner feed mechanism 40 rings 12dl are always abutted against the photosensitive 
Uh comprises a rotary member 12A1 disposed in the toner drum 9, with the result that the predetermined gap between 
reservoir 12a, which rotary member Uhl has an elastic the developing sleeve 12rf and the photosensitive drum 9 is 
agitatmg vane 12A2. When the non-magnetic toner cartridge always maintained, thereby transmitting the driving force to 
IS mounted within the image forming system A, the drive the flange gear 9c of the photosensitive drum 9 and a sleeve 
tra^im ung means is connected to the rotary member 12A1 45 gear 12* of the developing sleeve Ud meshed with the 
so that the latter is rotated by the image forming system in flange gear 9c. 

Uie image forming operation. In this way, when the image is The sleeve gear 12* also constitutes a flange portion of the 
formed by usmg the cartridge containing the non-magnetic developing sleeve Ud. That is to say, according to the 
toner and mounted witiun the image forming system, the illustrated embodiment, the sleeve gear 12* and the flange 
toner in the toner reservoir t2« is greatly agitated by the 50 portion are integrally formed from resin material (for 
agitating vane 12A2. As a result, the toner near the devel- example, polyacetylene resin). Further, a metalUc pin 12d2 
opmg sleeve Ud b also agitated to be mixed with the toner having a small diameter (for example, made of stainless 
in the toner reservoir Ua thereby dispersing tiie charging steel) and having one end rotatably supported by tiie lower 
chaiges removed from the developmg sleeve Ud in the toner frame IS is press-fitted into a secured to the sleeve gear 12* 
withm the toner reservoir to prevent the deterioration of the 55 (flange portion) at its center. This meuUic pin 12<C acts as 
. , . , . ^ ""ary shaft at one end of the developing sleeve 12rf 

TTie ctevelopmg sleeve Ud on which the toner layer is According to the illustrated embodiment, since the sleeve 
formed is arrai^ged m a confronting relation to the photo- gear and Uie flange portion can be integrally fonned from 
sensitive dnim 9 with a smaU gap Uierebetween (about 300 resin, it is possible to facfliUte the m^ufacturing of the 
Ami regarding the process cartridge containing the magnetic 60 developing sleeve and to make the developing sleeve Ud 
toner, or about 200 fan regarding the process cartridge and the process cartridge B Ught-weight 
oontamii^ tiie non-magnetic toner). Accordingly, in the Now. the sUding directions of the sleeve bearings 12/ wiU 
musttated embodiment, abutinentrmgs each having an outer be explained with reference to FIG 22 First of aU Uie 
diameter greater Uian that of die developing sleeve by an driving of Uie developing sleeve 12d wiU be described 
amount corresponding to the smaU gap are arranged in tiie 65 When tiie driving force is transmitted from the drive source 
vicimty of botii axial ends of tiie developing sleeve Ud and (drive motor 54) of tiie image fonning system to tiie flange 
outside tiie .oner layer fonnmg area so tiiat these rings are gear 9c and then is transmitted from tiie flange gear 9c to the 



5,926, 

17 

sleeve gear 12fe, the meshing force between the gears is 
directed to a direction inclined or offset from a tangential 
line contacting a meshing pilch circle of the flange gear 9c 
and a meshing pitch circle of the sleeve gear 12k by a 
pressure angle (20** in the illustrated embodiment). Thus, the 5 
meshing force is directed to a direction shown by the arrow 
P in FIG. 22 (e«20**). In this case, if the sleeve bearings 12z 
are slid in a direction parallel to a line connecting the center 
of rotation of the photosensitive drum 9 and the center of 
rotation of the developing sleeve Hd, when the meshing lo 
force P is divided into a force component Ps of a horizontal 
direction parallel with the sliding direction and a force 
component Ph of a vertical direction perpendicular to the 
sliding direction, as shown in FIG. 22, the force component 
of the horizontal direction parallel with the sliding direction i5 
is directed away from the photosensitive drum 9. As a result, 
regarding the driving of the developing sleeve 12c/, the 
distance between the photosensitive drum 9 and the devel- 
oping sleeve 12d is easily varied in accordance with the 
meshing force between the flange gear 9c and the sleeve gear 20 
i2A, with the result that the toner on the developing sleeve 
12d cannot be moved to the photosensitive drum 9 properly, 
thus worsening the developing ability. 

To avoid this, in the illustrated embodiment, as shown in 
FIG. 21A, in consideration of the transmission of the driving 25 
force from the flange gear 9c to the sleeve gear 12^, the 
sliding direction of the sleeve bearing 12i at the driving side 
(side where the sleeve gear 12k is disposed) is coincided 
with directions shown by the arrow Q. That is to say, an 
angle ^ formed between the direction of the meshing force 30 
P between the flange gear 9c and the sleeve gear 12k) and 
the sliding direction is set to have a value of about 90** (92** 
in the illustrated embodiment). With this arrangement, the 
force component Ps of the horizontal direction parallel with 
the sliding direction is negligible, and, in the illustrated 3S 
embodiment, the force component Ps acts to slightly bias the 
developing sleeve 12d toward the photosensitive drum 9. In 
such a case, the developing sleeve 12d is pressurized by an 
amoiint corresponding to spring pressure a of the urging 
springs 12j to maintain the distance between the photosen- 40 
sitive drum 9 and the developing sleeve 12d constant, 
thereby ensuring the proper development. 

Next, the sliding direction of the slide bearing 12/ at the 
non-driving side (side where the sleeve gear 12k is not 
arranged) will be explained. At the non-driving side, unlike 45 
the above-mentioned driving side, since the slide bearing 12i 
does not receive a driving force, as shown in FIG. 21B, the 
sliding direction of the slide bearing 12i is selected to be 
substantially parallel with a line connecting a center of the 
photosensitive drum 9 and a center of the developing sleeve 50 
12d 

In this way, when the developing sleeve IZd is pressurized 
toward the photosensitive drum 9, by changing the urging 
angle for urging the developing sleeve 12d at the driving 
side from that at the non-driving side, the positional relation 55 
between the developing sleeve 12d and the photosensitive 
drum 9 is always maintained properly, thus permitting the 
proper development. 

Incidentally, the sliding direction of the slide bearing 12i 
at the driving side may be set to be substantially parallel with 60 
the line connecting the center of the photosensitive drum 9 
and the center of the developing sleeve 12d as in the case of 
the non-driving side. That is to say, as described in the 
above-mentioned embodiment, at the driving side, since the 
developing sleeve VZd is urged away from the photosensi- 65 
tive drum 9 by the force component Ps (of the meshing force 
between the flange gear 9c and the sleeve gear 12/:) directing 
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toward the sliding direction of the slide bearing 12i, in this 
embodiment, the urging force of the urging spring 12y at the 
driving side may be set to have a value greater than that at 
the non-driving side by an amount corresponding to the 
force component Ps. That is, when the urging force of the 
urging spring 12 j to the developing sleeve 12^ at the 
non-driving side is P, the urging force P2 of the urging spring 
12; at the driving side is set to have a relation P2-Pl+Ps, 
with the result thai the developing sleeve 12d is always 
subjected lo the proper urging force, thus ensuring the 
constant distance between the developing sleeve and the 
photosensitive drum 9. 
Cleaning Means 

The cleaning means 13 serves to remove the residual 
toner remaining on the photosensitive drum 9 after the toner 
image on the photosensitive drum 9 has been transferred lo 
the recording medium 4 by the transfer means 6. As shown 
in FIG. 4, the cleaning means 13 comprises an elastic 
cleaning blade 13a contacting with the surface of the pho- 
tosensitive drum 9 and adapted to remove or scrape off the 
residual toner remaining on the photosensitive dnmi 9, a 
squeegee sheet 13b slightly contacting with the siuf ace of 
the photosensitive drum 9 and disposed below the cleaning 
blade 13a to receive the removed toner, and a waste toner 
reservoir 13c for collecting the waste toner received by the 
sheet 13b, Incidentally, the squeegee sheet 136 is slightly 
contacted with the surface of the photosensitive drum 9 and 
the serves to permit the passing of the residual toner remain- 
ing on the photosensitive drum, but to direct the toner 
removed from the photosensitive drum 9 by the cleaning 
blade 13a to a direction away from the surface of the 
photosensitive drum 9. 

Now, a method for attaching the squeegee sheet 136 will 
be described. The squeegee sheet 136 is adhered to an 
attachment surface 13d of the waste toner reservoir 13c via 
both-side adhesive tape 13e. In this case, the waste toner 
reservoir 13c is made of resin material (for example, high- 
impact slyrol (HIPS) or the like) and has a slightly uneven 
siu-face. Thus, as shown in FIG. 23, if the both-sided 
adhesive tape 13e is merely stuck to the attachment surface 
13^ and the squeegee sheet 136 is merely attached to the 
adhesive tape 13e, it is feared that a free edge of the 
squeegee sheet 136 (to be contacted with the photosensitive 
drum 9) will become as tortuous as shown by x. If such a 
tortuous edge x of the squeegee sheet 136 is generated, the 
squeegee sheet 136 does not closely contact with the surface 
of the photosensitive drum 9, so that it cannot surely receive 
the toner removed by the cleaning blade 13a. 

In order to avoid this, it is considered that, when the 
squeegee sheet 136 is attached to the attachment surface, as 
shown in FIG. 24A, the attachment siuface 13^ at a lower 
portion of the waste toner reservoir is pulled downwardly by 
a pulling tool 20 lo elastically deform the attachment surface 
to form a curvature and then the squeegee sheet 136 is stuck 
to the curved attachment surface, and, thereafter the curva- 
ture of the attachment siu^face is released lo apply the tension 
to the free edge of the squeegee sheet 136, thereby prevent- 
ing the free edge from becoming tortuous. However, in the 
recent small-sized process cartridges B, since the dimension 
of the attachment surface 13d is small, if the squeegee sheet 
136 is stuck to the curved attachment surface 13J, as shown 
in FIG. 24A, both lower ends or comers 1361 of the 
squeegee sheet 136 will be protruded from the attachment 
surface 13d downwardly. And, when the squeegee sheet 136 
is protruded downwardly from the attachment surface 13d, 
as apparent from the sectional view of FIG. 1, it is feared that 
the recording medium 4 is interfered with the protruded 
squeegee sheet 136. 
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Further, it the squeegee sheet 13b is attached to the curved 
attachment surface 13d; as shown in FIG. 24A, the both- 
sided adhesive tape ISe will be protruded from the lower end 
of the squeegee sheet 13b. Thus, in this condition, when the 
squeegee sheet 136 is urged against the both-sided adhesive 
tape 13^ by a sticking tool 21, as shown in FIG. 24B, the 
protruded portion of the both-sided adhesive tape 13e is 
stuck to the sticking tool 21, with the result that, when the 
sticking tool 21 is removed, as shown in FIG. 24C, the 
both-sided adhesive tape 13e is peeled from the attachment 
stirface 13d, thus causing the poor attachment of the squee- 
gee sheet 13b, 

To avoid this, in the illustrated embodiment, as shown in 
FIG- 25A, the configuration of the lower end of the squeegee 
sheet 13b becomes substantially the same as the curvature 
configuration of the attachment surface 13d which has been 
curved by the pulling tool 20. That is to say, a width of the 
squeegee sheet 13b is varied from both longitudinal ends to 
a central portion so that the latter becomes greater than the 
former (for example, a width at the central portion is about 
7.9 mm, and a width at both ends is about 7.4 mm). In this 
way, when the squeegee sheet 13b is attached to the attach- 
ment surface, the curved both-sided adhesive tape 13e does 
not protrude from the squeegee sheet 136. Further, when the 
pulling tool 20 is removed to release the curvature of the 
attachment stirface 13d thereby to apply the tension to the 
upper edge of the squeegee sheet 136 as shown in FIG. 25B, 
the lower end of the squeegee sheet does not protrude from 
. the attachment surface 13d downwardly. Therefore, the 
above-mentioned interference between the recording 
medium 4 and the squeegee sheet 136 and the poor attach- 
ment of the squeegee sheet 136 can be prevented. 

Incidentally, in view of the workability and the service life 
of a working tool, it is desirable that the lower edge of the 
squeegee sheet 136 is straight. Thus, as shown in FIG. 26, 
the width of the squeegee sheet 136 may be varied straightly 
so that the width at the central portion becomes greater than 
those at both longitudinal ends in correspondence to the 
amount of the curvature of the attachment surface 13d. In the 
above-mentioned embodiment, while the attachment surface 
13d was curved by pulling it by the pulling tool 20, it is to 
be understood that, as shown in FIG. 27, the attachment 
siuface 13d may be curved by pushing toner reservoir 
partition plates 13cl integrally formed with the attachment 
surface 13d by puishing tools 20a, 

Further, in the illustrated embodiment, while the squeegee 
sheet attachment surface 13d was formed on the lower 
portion of the waste toner reservoir 13c, the squeegee sheet 
136 may be stuck to a metallic plate attachment surface 
independently formed from the waste toner reservoir 13c 
and then a metallic plate may be incorporated into the waste 
toner reservoir 13c. 

Incidentally, in the illustrated embodiment, the squeegee 
sheet 136 is made of polyethylene terephthalate (PET) and 
has a thickness of about 38 //m, a length of about 241.3 mm, 
a central width of about 7.9 mm, end widths of about 7.4 mm 
and an appropriate radiiis of curvature of about 14556.7 mm. 
Upper and Lower Frames 

Next, the upper and lower frames 14, 15 constituting the 
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In order to assemble the upper and lower frames 14, 15 
together, four pairs of locking pawls 14a are integrally 
formed with the upper frame 14 and are spaced apart from 
each other equidistantly in a longitudinal direction of the 
upper frame. Similarly, locking openings 15a and locking 
projections 156 for engaging by the locking pawls 14a are 
integrally formed on the lower frame 15. Accordingly, when 
the upper and lower frames 14, 15 are forcibly urged against 
each other to engage the locking pawls 14a by the corre- 
sponding locking openings 15a and locking projections 156, 
the upper and lower frames 14, 15 are interconnected. 
Incidentally, in order to ensure the interconnection between 
the upper and lower frames, as shown in FIG. 8, a locking 
pawl 15c and a locking opening ISd are formed near both 
longitudinal ends of the lower frame 15, respectively, 
whereas, as shouTi in FIG. 9, a locking opening 146 (to be 
engaged by the locking pawl 15c) and a locking pawl 14c (to 
be engaged by the locking opening 15£0 are formed near 
both longitudinal ends of the upper frame 14, respectively. 

When the parts constituting the process cartridge B are 
separately contained within the upper and lower frames 14, 
15 as mentioned above, by arranging the parts which should 
be positioned with respect to the photosensitive dnun 9 (for 
example, developing sleeve 12d, developing blade 12e and 
cleaning blade 13a) within the same frame (lower frame 15 
in the illustrated embodiment), it is possible to ensure the 
excellent positioning accuracy of each part and to facilitate 
the assembling of the process cartridge B. Further, as shown 
in FIG. 8, fitting recesses 15/1 are formed in the lower frame 
15 in the vicinity of one lateral edge thereof. On the other 
hand, as shown in FIG, 9, fitting projections 14^1 (to be fitted 
into the corresponding fitting recesses ISn) are formed on 
the upper frame 14 in the vicinity of one lateral edge thereof 
at intermediate locations between the adjacent locking pawls 
14a. 

Further, in the illustrated embodiment, as shown in FIG. 
8, fitting projections 15^ are formed on the lower frame 15 
near two comers thereof, whereas fitting recesses 15/ are 
formed in the lower frame near the other two comers. On the 
other hand, as shown in FIG. 9, fitting recesses 14d (to be 
engaged by the corresponding fitting projections ISe) are 
formed in the upper frame 14 near two comers thereof, 
whereas fitting projections 14e (to be fitted into the corre- 
sponding fitting recesses 15^ are formed in the lower frame 
near the other two comers. Accordingly, when the upper and 
lower frames 14, 15 are interconnected, by fitting the fitting 
projections 14h, 14e, ISe (of the upper and lower frames 14, 
15) into the corresponding fitting recesses 15n, 15/, 14d, the 
upper and lower frames 14, 15 are firmly interconnected to 
each other so that, even if a torsion force is applied to the 
interconnected upper and lower frames 14, 15, they are not 
disassembled. 

Incidentally, the positions of the above-mentioned fitting 
projections and fitting recesses may be changed so long as 
the interconnected upper and lower frames 14, 15 are not 
disassembled by any torsion force applied thereto. 

Further, as shown in FIG. 9, a protection cover 22 is 
rotatably mounted on the upper frame 14 via pivot pins 22a. 
The protection cover 22 is biased toward a direction shown 



housing of the process cartridge B will be explained. As 60 by the arrow h in FIG. 9 by torsion coil springs (not shown^ 
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shown in FIGS. 7 and 8, the photosensitive drtmi 9, the 
developing sleeve 12rf and developing blade He of the 
developing means 12, the cleaning means 13 are provided in 
the lower frame 15. On the other hand, as shown in FIGS. 
7 and 9, the charger roller 10, the toner reservoir 12a of the 
developing means 12 and the toner feed mechanism 126 are 
provided in the upper frame 14. 
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aaanged around the pivot pins 22a, so that the projection 
cover 22 closes or covers the photosensitive drum 9 in the 
condition that the process cartridge B is removed from the 
image forming system A as shown in FIG. 4. 

More specifically, as shown in FIG. 1, the photosensitive 
drum 9 is so designed that it is exposed from an opening 15g 
formed in the lower frame 15 to be opposed to the transfer 
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roller 6 in order to permit the transferring of the toner image 
from the photosensitive drum onto the recording medium 4. 
However, in the condition that the process cartridge B is 
removed from the image forming system A, if the photo- 
sensitive dnmi 9 is exposed to the atmosphere, it will be 
deteriorated by the ambient light and the dirt and the like 
will be adhered to the photosensitive drum 9. To avoid this, 
when the process cartridge B is dismoimted from the image 
forming system A, the opening ISg is closed by the protec- 
tion cover 22, thereby protecting the photosensitive drum 9 
from the ambient l^ht and dirt. Incidentally, when the 
process cartridge B is mounted within the image forming 
system A, the protection cover 22 is rotated by a rocking 
mechanism (not shown) to expose the photosensitive drum 
9 from the opening 15g. 

Further, as apparent from FIG. 1, in the illustrated 
embodiment, the lower surface of the lower frame 15 also 
acts as a guide for conveying the recording medium 4. The 
lower surface of the lower frame is formed as both side 
guide portions IShl and a stepped central guide portion 
15h2 (FIG. 6). The longitudinal length (i.e., distance 
between the steps) of the central guide portion lSh2 is about 
102-120 mm (107 mm in the illustrated embodiment) which 
is slightly greater than a width (about 100 mm), and the 
depth of the step is selected to have a value of about 0.8-2 
nmi. With this arrangement, the central guide portion lSh2 
increases the conveying space for the recording medium 4, 
with the result that, even when thicker and resilient sheet 
such as a post card, visiting card or envelope is used as the 
recording medium 4, such a thicker sheet does not interfere 
with the guide surface of the lower frame 15, thereby 
preventing the recording medium from jamming. On the 
other hand, when a thin sheet having a greater width than 
that of the post card such as a plain sheet is used as the 
recording medium, since such a sheet (recording medium) is 
guided by the both side guide portions 15A1, it is possible to 
convey the sheet without floating. 

Now, the lower surface of the lower frame 15 acting as the 
convey guide for the recording medium will be described 
more concretely. As shown in FIG. 28, the both side guide 
portions 15AI can be flexed by an amount La (=5-7 mm) 
with respect to a tangential direction X regarding a nip N 
between the photosensitive drum 9 and the transfer roller 6. 
Since the both side guide portions 15A1 are formed on the 
lower surface of the lower frame 15 designed to provide the 
required space between the lower frame and the developing 
sleeve I2d and the required space for sufficiently supplying 
the toner to the developing sleeve, such guide portions are 
determined by the position of the developing sleeve t2d 
selected to obtain the optimum developing condition. If the 
lower surfaces of the side guide portions are approached to 
the tangential line X, the thickness of the lower portion of 
the lower frame 15 is decreased, thus causing a problem 
regarding the strength of the process cartridge B. 

Further, the position of a lower end 13/ of the cleaning 
means 13 is determined by the positions of the cleaning 
blade 13a, the squeegee sheet 13b and the like constituting 
the cleaning means 13 as described later, and is so selected 
to provide a distance Lb (-3-5 mm) preventing the inter- 
ference with the recording medium 4 being fed. Incidentally, 
in the illustrated embodiment, as angle p between a vertical 
line passing through the rotational center of the photosen- 
sitive drum 9 shown in FIG. 28 and a line connecting the 
rotational center of the photosensitive drum and the rota- 
tional center of the transfer roller 6 is selected to have a 
value of 5-20 degrees. 

In consideration of the above affairs, by providing the 
recess or step having a depth Lc (-1-2 mm) only in the 
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central guide portion 15/i2 to approach this guide portion to 
the tangential line X, it is possible to feed the thicker and 
resilient recording medium 4 smoothly without reducing the 
strength of the lower frame 15. Incidentally, in most cases, 
5 since the thicker and resilient recording medium 4 is the 
visiting card, envelope or the like which is narrower than the 
post card under the general specification of the image 
forming system, so long as the width of the stepped or 
recessed central guide portion 15A2 is selected to be slightly 
greater than that of the post card, there is no problem in 
practical use. 

Further, regulating projections 15i protruding down- 
wardly are formed on the outer surface of the lower frame 
15 in areas outside of the recording medium guiding zone. 
The regulating projections 15/ each protrudes from the guide 

15 surface of the lower frame for the recording medium 4 by 
about 1 mm. With this arrangement, even if the process 
cartridge B is slightly lowered for some reason during the 
image forming operation, since the regulating projections 
15i are abutted against a lower guide member 23 (FIG. 1) of 

20 the body 16 of the image forming system, the further 
lowering of the process cartridge can be prevented. 
Accordingly, a space of at least 1 nun is maintained between 
the lower guide member 23 and the lower guide surface of 
the lower frame 15 to provide a convey path for the 

25 recording medium 4, thereby conveying the recording 
medium without jamming. Further, as shown in FIG. 1, a 
recess 15; is formed in the lower surface of the lower frame 
15 not to interfere with the regist roUer 5c2. Thus, when the 
process cartridge B is mounted within the image forming 
system A, since it can be mounted near the regist roller 5c2, 
the whole image forming system can be small-sized. 
Assembling of Process Cartridge 

Next, the assembling of the process cartridge having the 
above-mentioned constmction will be explained. In FIG. 29, 
toner leak preventing seals S having a regular shape and 

^5 made of Moltopren (flexible polyurethane, manufactured by 
INOAC Incorp.) rubber for preventing the leakage of toner 
are stuck on ends of the developing means 12 and of the 
cleaning means 13 and on the lower frame 15. Incidentally, 
the toner leak preventing seals S each may not have the 

40 regular shape. Alternatively, toner leak preventing seals may 
be attached by forming recesses in portions (to be attached) 
of the seals and by pouring liquid material which becomes 
elastomer when solidified into the recesses. 

A blade support member 12^1 to which the developing 

45 sleeve 12e is attached and a blade support member 13al to 
which the cleaning blade 13fl is attached are attached to the 
lower frame 15 by pins 24fl, 24b, respectively. According to 
the illustrated embodiment, as shown by the phantom lines 
in FIG. 29, the attachment surfaces of the blade support 

50 members 12^1, 13al may be substantially parallel to each 
other so that the pins 24a, 246 can be driven from the same 
direction. Thus, when a large number of process cartridges 
B are manufactured, the developing blades lie and the 
cleaning blades 13a can be continuously attached by the pins 

55 by using an automatic device. Further, the assembling ability 
for the blades 12e, 13a can be improved by providing a 
space for a screw driver, and the shape of a mold can be 
simplified by aligning the housing removing direction from 
the mold, thereby achieving the cost reductions. 

60 Incidentally, the developing blade 12e and the cleaning 
blade 13a may not be attached by the pins (screws), but may 
be attached to the lower frame 15 by adhesives 24c, 24d as 
shown in FIG. 30. Also in this case, when the adhesives can 
be applied from the same direction, the attachment of the 

65 developing blade 12e and the cleaning blade 13a can be 
automatically and continuously performed by using an auto- 
matic device. 
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After the blades 12e, 13a have been attached as men- 
tioned above, the developing sleeve 12d is attached to the 
lower frame 15. Then, the photosensitive drum 9 is attached 
to the lower frame 15. To this end, in the illiistrated 
embodiment, guide members 2Sa, 2Sb are attached to sur- 5 
faces (opposed to the photosensitive drum) of the blade 
support members 12el, 13fll, respectively, at zones outside 
of the longitudinal image forming area C (FIG. 32) of the 
photosensitive dnmi 9. (Incidentally, in the illustrated 
embodiment, the guide members ISa, 25b are integrally 
formed with the lower frame 15). A distance between the 
guide members 2Sa and 2Sb is set to be greater than the outer 
diameter D of the photosensitive drum 9. Thus, after the 
various parts such as the developing blade 12e, cleaning 
blade 13a and the like have been attached to the lower frame 
15, as shown in FIG. 31, the photosensitive drum 9 can be 
finally attached to the lower frame while guiding the both 
longitudinal ends (outside of the image forming area) of the 
photosensitive drum by the guide members 25a, 256. That is 
to say, the photosensitive drum 9 is attached to the lower 
frame 15 while slightly flexing the cleaning blade 13fl and/or 20 
slightly retarding and rotating the developing sleeve 12d, 

If the photosensitive drum 9 is first attached to the lower 
frame 15 and then the blades 12e, 13a and the like are 
attached to the lower frame, it is feared that the surface of 
the photosensitive drum 9 is damaged during the attachment 25 
of the blades 12e, 13a and the like. Further, during the 
assembling operation, it is difGcult or impossible to check 
the attachment positions of the developing blade 12e and the 
cleaning blade 13a and to measure the contacting pressures 
between the blades and the photosensitive drum. In addition, 30 
although lubricant may be applied to the blades 12e, 13a to 
prevent the increase in torque and/or the blade tiun-up due 
to the close contact between the initial blades 12^, 13a (at 
the non-toner condition) and the photosensitive drum 9 and 
the developing sleeve 12d before the blades 12e, 13a are 35 
attached to the lower frame 15, such lubricant is likely to be 
dropped off from the blades during the assembling of the 
blades. However, according to the illustrated embodiment, 
since the photosensitive drum 9 is finally attached to the 
lower frame, the above-mentioned drawbacks and problems 40 
can be eliminated. 

As mentioned above, according to the illustrated 
embodiment, it is possible to check the attachment positions 
of the developing means 12 and the cleaning means 13 in the 
condition that these means 12, 13 are attached to the frames, 45 
and to prevent the image forming area of the photosensitive 
drum from being damaged or scratched during the assem- 
bling of the drum. Further, since it is possible to apply the 
lubricant to the blades in the condition that these means 12, 
13 are attached to the frames, the dropping of the lubricant 50 
can be prevented, thereby preventing the occurrence of the 
increase in torque and/or the blade tum-up due to the close 
contact between the developing blade I2e and the develop- 
ing sleeve 12d, and the cleaning blade 13a and the photo- 
sensitive drum 9. 55 

Incidentally, in the illustrated embodiment, while the 
guide members 25a, 2Sb were integrally formed with the 
lower frame 15, as shown in FIG. 33, projections 12e2, 13a2 
may be integrally formed on the blade support members 
12cl, 13al or other guide members may be attached to the 60 
blade support members at both longitudinal end zones of the 
blade support members outside of the image forming area of 
the photosensitive drum 9, so that the photosensitive dmm 
9 is guided by these projections or other guide members 
during the assembling of the drum. 65 

After the developing sleeve 12d, developing blade lie, 
cleaning blade 13a and photosensitive drum 9 have been 
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attached to the lower frame 15 as mentioned above, as 
shown in FIG. 34 (perspective view) and FIG. 35 (sectional 
view), the bearing member 26 is incorporated to rotatably 
support one of the ends of the photosensitive drum 9 and of 
the developing sleeve I2d, The bearing member 26 is made 
of anti-wear material such as polyacetal and comprises a 
drum bearing portion 26a to be fitted on the photosensitive 
drum 9, a sleeve bearing portion 26b to be fitted on the outer 
surface of the developing sleeve 12d, and a D-cut hole 
portion 26c to be fitted on an end of a D-cut magnet 12c. 
Alternatively, the sleeve bearing portion 26b may be fined 
on the outer surface of the sleeve bearing 12/ supporting the 
outer surface of the developing sleeve 12^^ or may be fitted 
between slide surfaces 15Q of the lower frame 15 which are 
fitted on the outer surface of the slide bearing 12i. 

Accordingly, when the drum bearing portion 26a is fitted 
on the end of the photosensitive drum 9 and the end of the 
magnet 12c is inserted into the D-cut hole portion 26c and 
the developing sleeve 12d is inserted into the sleeve bearing 
portion 26b and the bearing member 26 is fitted into the side 
of the lower frame 15 while sliding it in the longitudinal 
direction of the drum, the photosensitive drum 9 and the 
developing sleeve 12d are rotatably supported. Inddentaliy, 
as shown in FIG. 34, the earthing contact 18a is attached to 
the bearing member 26, and, when the bearing member 26 
is fitted into the side of the lower frame, the earthing contact 
18a is contacted with the aluminium drum core 9a of the 
photosensitive drum 9 (see FIG. 10). Further, the developing 
bias contact 186 is also attached to the bearing member 26, 
and, when the bearing member 26 is attached to the devel- 
oping sleeve 12d, the bias contact 186 is contacted with a 
conductive member ISd contacting the inner surface of the 
developing sleeve 12d. 

In this way, by rotatably supporting the photosensitive 
drum 9 and the developing sleeve 12d by the single bearing 
member 26, it is possible to improve the positional accuracy 
of the elements 9, 12d, and to reduce the number of parts, 
thereby facilitating the assembling operation and achieving 
cost reductions. Fmther, since the positioning of the photo- 
sensitive drum 9 and the positioning of the developing 
sleeve 12d and the magnet 12c can be performed by using 
the single member, it is possible to determine the positional 
relation between the photosensitive drum 9 and the magnet 
12c with high accuracy, with the result that it is possible to 
maintain a magnetic force regarding the surface of the 
photosensitive drum 9 constant, thus obtaining the high 
quality image. In addition, since the earthing contact 18a for 
earthing the photosensitive drum 9 and the developing bias 
contact 186 for applying the developing bias to the devel- 
oping sleeve 12d are attached to the bearing member 26, the 
compactness of the parts can be achieved effectively, thus 
making the process cartridge B small-sized effectively. 

Further, by providing (on the bearing member 26) sup- 
ported portions for positioning the process cartridge B 
within the image forming system when the process cartridge 
is mounted within the image forming system, the positioning 
of the process cartridge B regarding the image forming 
system can be effected accurately. Furthermore, as apparent 
from FIGS. 5 and 6, an outwardly protruding U-shaped 
projection, i.,e, drum shaft portion 26d (FIG. 20) is also 
formed on the bearing member 26. ^^^en the process 
cartridge B is moimted within the body 16 of the image 
forming system, the drum shaft portion 26d is supported by 
a shaft support member 34 as will be described later, thereby 
positioning the process cartridge B. In this way, since the 
process cartridge B is positioned by the bearing member 26 
for directly supporting the photosensitive drum 9 when the 
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cartridge is mounted within the system body 16, the photo- gripper portion 14/ of the upper frame 14, it is possible to 

sensitive drum 9 can be accurately positioned regardless of surely and easily expose the tear tape 27 at a predetermined 

the manufacturing and/or assembling errors of other parts. position during the interconnection between the upper and 

Further, as shown in FIG. 35, the other end of the magnet lower frames 14, 15. Incidentally, when the process cartridge 

12c is received in an inner cavity formed in the sleeve gear 5 B is assembled by interconnecting the upper and lower 

12^ and an outer diameter of the magnet 12c is so selected frames 14, 15, since the recess ISj for receiving the regist 

as to be slightly smaller than an inner diameter of the cavity. roller 5c2 is formed in the outer surface of the lower frame 

Thus, at the sleeve gear 12Ar, the magnet 12c is held in the 15, as shown in FIG. 38, the operator can surely grip the 

cavity without any play and is maintained in a lower position process cartridge B by inserting his fingers into the recess 

in the cavity by its own weight or is biased toward the blade lO 15;. Further, in the illustrated embodiment, as shown in FIG. 

support member 12^1 made of magnetic metal such as 6, slip preventing ribs 14/ are formed on the process car- 

ZD^IKOTE (zinc plated steel plate, manufactured by shin tridge B so that the operator can easily grip the process 

Nippon Steel Incorp.) by a magnetic force of the magnet cartridge by hooking his fingers against the ribs. 

12c. In this way, since the sleeve gear 12^ and the magnet Incidentally, since the recess for receiving (preventing the 

12c are associated with each other without any play, the 15 contact with) the regist roller 5c2 is formed in the lower 

frictional torque between the magnet 12c and the rotating frame 15 of the process cartridge B, it is possible to make the 

sleeve gear 12k can be reduced, thereby reducing the torque image forming system even more small-sized, 

regarding the process cartridge. Further, as shown in FIG. 6 since the recess 15; is formed 

On the other hand, as shown in FIG. 31, the charger roller along and in the vicinity of the locking pawls 14a and the 

10 is rotatably mounted within the upper frame 14, and the 20 locking openings ISb through which the upper and lower 

shutter member lib, the protection cover 22 and the toner frames 14, 15 are interconnected, when the operator grips 

feed mechanism 12b are also attached to the upper frame 15. the process cartridge B by hooking his fingers against the 

The opening 12fll for feeding out the toner from the toner recess 15;, the gripping force from the operator acts toward 

reservoir 12a to the developing sleeve 12d is closed by a the locking direction, thus surely interlocking the locking 

cover film 28 (FIG. 36) having a tear tape 27. Further, the hd 25 pawls 14fl and the locking openings ISb. 

member 12/ is secured to the upper frame, and, thereafter. Now, the assembling and shipping line, or procedure, for 

the toner is supplied to the toner reservoir 12a through the the process cartridge B will be explained with reference to 

filling opening 12a3 and then the filling opening 12a3 is FIG. 39 A. As shown, the various parts are assembled in the 

closed by the lid 12a2, thus sealing the toner reservoir 12a. lower frame 15, and then, the lower frame into which the 

Incidentally, as shown in FIG. 36, the tear tape 27 of the 30 various parts are incorporated is checked (for example, the 

cover film 28 stuck around the opening 12fll extends from positional relation between the photosensitive drum 9 and 

one longitudinal end (right end in FIG. 36) of the opening the developing sleeve 12d is checked). Then, the lower 

12al to the other longitudinal end (left end in FIG. 36) and frame 15 is interconnected to the upper frame 14 within 

is bent at the other end and further extends along a gripper which the parts such as the charger roller 10 are assembled, 

portion 14/ formed on the upper frame 14 and protrudes 35 thereby forming the process cartridge B. Thereafter, the total 

therefrom outwardly. check of the process cartridge B is effected, and then the 

Next, the process cartridge B is assembled by intercon- process cartridge is shipped. Thus, the assembling and 

necting the upper and lower frames 14, 15 via the above- shipping line is very simple, 

mentioned locking pawls and locking openings or recesses. Mounting of Cartridge 

In this case, as shown in FIG. 37, the tear tape 27 is exposed 40 Next, the construction for mounting the process cartridge 

between the gripper portion 14/ of the upper frame 14 and B within the image forming system A wiU be explained, 

a gripper portion 15/: of the lower frame 15. Therefore, when As shown in FIG. 40, a loading member 29 having a 

a new process cartridge B is used, the operator pulls a fitting window 29a matched to the contour of the process 

protruded portion of the tear tape 27 exposed between the cartridge B is provided on the upper opening/closing cover 

gripper portions 14/, 15k to peel the tear tape 27 from the 45 19 of the image forming system A. The process cartridge B 

cover film 28 so as to open the opening 12al, thus permitting is inserted into the image forming system through the fitting 

the movement of the toner in the toner reservoir 12a toward window 29a by gripping the gripper portions 14f, ISk. In this 

the developing sleeve 12d. Thereafter, the process cartridge case, a guide ridge 31 formed on the process cartridge B is 

is mounted within the image forming system A. guided by a guide groove (not numbered) formed in the 

As mentioned above, by exposing the tear tape 27 50 cover 19 and the lower portion of the process cartridge is 

between the gripper portions 14/, 15A^of the upper and lower guided a guide plate 32 having a hook at its free end. 

frames 14, 15, the tear tape 27 can easily be exposed from Incidentally, as shown in FIG. 40, a mis-mount preventing 

the process cartridge in assembling the upper and lower projection 30 is formed on the process cartridge B and the 

frames 14, 15. The gripper portions 14/ 15k are utilized fitting window 29a has a recess 29b for receiving the 

when the process cartridge B is mounted within the image 55 projection 30. As shown in FIGS. 40 and 41, the configu- 

forming system. Thus, if the operator forgets to remove the ration or position of the projection 30 is differentiated 

tear tape 27 before the process cartridge is mounted within depending upon a particular process cartridge containing the 

the image forming system, since he must grip the gripper toner having the developing sensitivity suitable to a particu- 

portions in mounting the process cartridge, he will know the lar image forming system A (i.e. differentiated for each 

exsistence of the non-removed tear tape 27. Further, when 60 process cartridge), so that, even when it is attempted to 

the color of the tear tape 27 is clearly differentiated from the mount a process cartridge containing the toner having the 

color of the frames 14, 15 (for example, if the frames are different developing sensitivity within the particular image 

black, a white or yellow tear tape 27 is used), the notice- forming system, since the projection 30 does not match with 

ability is improved, thus reducing the missing of the removal the fitting window 29a of that image forming system, it 

of the tear tape. 65 cannot be mounted within that image forming system. 

Further, for example, when a U-shaped guide rib for Accordingly, the mis-mounting of the process cartridge B 

temporarily holding the tear tape 27 is provided on the can be prevented, thus preventing the formation of the 
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obscure image due to the different developing sensitive 
loner- Incidentally, it is also possible to prevent the mis- 
mounting of a process cartridge including a different kind of 
photosensitive drum, as well as the different developing 
sensitivity. Further, since the recess 29b and the projection 
30 are situated as this side when the process cartridge 
is-mounted, if the operator tries to erroneously mount the 
process cartridge within the image forming system, he can 
easily visually ascertain that the projection 30 is blocked by 
the filling member 29. Thus, the possibility that the operator 
may forcibly push the process cartridge into the image 
forming system to damage the process cartridge B and/or the 
image forming system A as in the conventional case can be 
avoided. 

After the process cartridge B is inserted into the fitting 
window 29a of the opening/closing cover 19, when the 
cover 19 is closed, the rotary shaft 9f of the photosensitive 
drum 9 which is protruded from one side of the upper and 
lower frames 14, 15 is supported by a shaft support member 
33 (FIG. 40) via a bearing 46a, and the rotary shaft 12d2 of 
the developing sleeve 12d which is protruded from one side 
of the upper and lower frames 14, 15 is supported by the 
shaft support member 33 via a slide bearing 46b and a 
bearing 46c (FIG. 35). On the other hand, the drum shaft 
portion 26d (FIG. 35) of the bearing member 26 attached to 25 
the other end of the photosensitive drum 9 is supported by 
a shaft support member 34 shown in FIG. 42. 

In this case, the protection cover 22 is rotated to expose 
the photosensitive drum 9, with the result that the photo- 
sensitive dmm 9 is contacted with the transfer roller 6 of the 
image forming system A Further, the drum earthing contact 
18a contacting the photosensitive drum 9, the developing 
bias contact X8b contacting the developing sleeve 12rf and 
the charging bias contact 18c contacting the charger roller 10 
are provided on the process cartridge B so that these contacts 35 
protrude from the lower surface of the lower frame 15, and 
these contacts 18a, 186, 18c are urgingly contacted with the 
drum earthing contact pin 35a, developing bias contact pin 
356 and charging bias contact pin 35c (FIG. 42), respec- 
tively. 

As shown in FIG. 42, these contact pins 35a, 356, 35c are 
arranged so that the drum earthing contact pin 35a and the 
charging bias contact pin 35c are disposed at a downstream 
side of the transfer roller 6 in the recording medium feeding 
direction and the developing bias contact pin 356 is disposed 
at an upstream side of the transfer roller 6 in the recording 
medium feeding direction. Accordingly, as shown in FIG. 
43, the contacts 18a, 186, 18c provided on the process 
cartridge B are similarly arranged so that the dmm earthing 
contact 18a and the charging bias conUct 18c are disposed 
at a downstream side of the photosensitive drum 9 in the 
recording medium feeding direction and the developing bias 
contact 186 is disposed at an upstream side of the photo- 
sensitive drum 9 in the recording medium feeding direction. 

Now, the disposition of the electric contacts of the process 55 
cartridge B will be explained with reference to FIG. 51. 
Incidentally, FIG. 51 is a schematic plan view showing the 
positional relation between the photosensitive drum 9 and 
the electric contacts 18a, 186, 18c. 

As shown in FIG. 51, the contacts 18a, 186, 18c are 
disposed at the end of the photosensitive drum 9 opposite to 
the end where the flange gear 9c is arranged in the longi- 
tudinal direction of the dmm. The developing bias contact 
186 is disposed at one side of the photosensitive dmm 9 (i.e. 
side where the developing means 12 is arranged), and the 
drum earthing contact 18a and the charging bias contact 18c 
are disposed at the other side of the photosensitive drum 
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(where the cleaning means 13 is arranged). The drum 
earthing contact 18a and the charging bias contact 18c are 
substantially arranged on a straight line. Further, the devel- 
oping bias contact 186 is arranged slightly outwardly of the 
positions of the drum earthing contact 18a and the charging 
bias contact 18c in the longitudinal direction of the photo- 
sensitive drum 9. The drum earthing contact 18a, the devel- 
oping bias contact 186 and the charging bias contact 18c are 
spaced apart from the outer peripheral surface of the pho- 
tosensitive drum 9 gradually in order (i.e. a distance between 
the contact 18a and the dmm is smallest, and a distance 
between the contact 18c and the drum is greatest). Further, 
an area of the developing bias conUct 186 is greater than an 
area of the dmm earthing contact 18a and an area of the 
charging bias contact 18c. Furthermore, the developing bias 
contact 186, the drum earthing contact 18a and the charging 
bias contact 18c are disposed outwardly of a position where 
the arm portions 18a3 of the drum earthing contact 18a are 
contacted with the inner surface of the photosensitive drum 
9, in the longittidinal direction of the photosensitive drum 9. 

As mentioned above, by arranging the electric contacts 
between the process cartridge (which can be mounted within 
the image forming system) and the image forming system at 
the positioning and abutting side of the process cartridge, it 
is possible to improve the positional accuracy between the 
contacts of the process cartridge and the contact pins of the 
image forming system, thereby preventing the poor electri- 
cal connection, and, by arranging the contacts at the non- 
driving side of the process cartridge, it is possible to make 
the configurations of the contact pins of the image forming 
system simple and small-sized. 

Further, since the contacts of the process cartridge are 
disposed inside of the contour of the frames of the process 
cartridge, it is possible to prevent foreign matters from 
adhering to the contacts, and, thus, to prevent the corrosion 
of the contacts; and, further to prevent the deformation of the 
contacts due to the external force. Further, since the devel- 
oping bias contact 186 is arranged at the side of the 
developing means 12 and the drum earthing contact 18a and 
the charging bias contact 18c are arranged at the side of the 
cleaning means 13, the arrangement of electrodes in the 
process cartridge can be simplified, thus making the process 
cartridge small-sized. 

Now, dimensions of various parts in the illustrated 
embodiment will be listed below. However, it should be 
noted that these dimensions are merely an example, and the 
present invention is not limited to this example: 



50 



60 



65 



(1) 

(2) 

(3) 

(4) 
(5) 
(6) 

(7) 

(8) 

(9) 

(10) 

(11) 
(12) 

(13) 



Distance (XI) between Uic photosensitive about 6.0 mm; 

drum 9 and the drum earthing contact 18a 

Distance (X2) between the photosensitive about 18.9 mm; 

drum 9 and the charging bias contact 18c 

Distance (X3) between Uie photosensitive about 13.5 mm; 

drum 9 and the developing bias contact 18b 

Width (Yl) of the charging bias contact 18c about 4.9 mm; 

Length (Y2) of the charging bias contact 18c about 6.5 mm; 

Width (Y3) of the drum earthing contact about 5 2 mm- 

18a 

Length (Y4) of the drum earthing contact about 5.0 mm- 
18a 

Width (YS) of the developing bias contact about 7.2 mm- 
18a 

Length (Y6) of the developing bias contact about 8 0 mm 
18a 

Diameter (Zl) of the flange gear 9c about 28.6 mm; 

Diameter (Z2) of the gear 9i about 26.1 mm; 

Width (Z3) of the flange gear about 6.7 mm: 
9c 

Width (Z4) of the gear 9i about 43 mm; 
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(14) Number of teeth of the flange gear 33; and 
9c 

(15) Number of teeth of the gear 9i 30. 



Now, the flange gear 9c and the gear 9/ will be explained. 
The gears 9c, 9i comprise helical gears. When the driving 
force is transmitted from the image forming system to the 
flange gear 9c, the photosensitive drum 9 mounted in the 
lower frame 15 with play is subjected to the thrust force to 
be shifted toward the flange gear 9c, thereby positioning the 
drum at the side of the lower frame 15. 

The gear 9c is used with a process cartridge containing the 
magnetic toner for forming a black image. When the black 
image fomaing cartridge is mounted within the image form- ^5 
ing system, the gear 9c is meshed with a gear of the image 
forming system to receive the driving force for rotating the 
photosensitive drum 9 and is meshed with a gear of the 
developing sleeve 12d to rotate the latter. The gear 9z is 
meshed with a gear connected to the transfer roller 6 of the 20 
image forming system to rotate the transfer roller. In this 
case, the rotational load almost does not act on the transfer 
roller 6. 

Incidentally, the gear 9i is used with a color image 
forming cartridge containing the non-magnetic toner. When 25 
the color image forming cartridge is mounted within the 
image forming system, the gear 9c is meshed with the gear 
of the image forming system to receive the driving force for 
rotating the photosensitive drum 9. On the other hand, the 
gear 9i is meshed with the gear connected to the transfer 30 
roller 6 of the image forming system to rotate the transfer 
roller and is meshed with the gear of the developing sleeve 
12d for the non-magnetic toner to rotate the latter. The flange 
gear 9c has a diameter greater than that of the gear 9/, a 
width greater than that of the gear 9/ and a number of teeth 35 
greater than that of the gear 9i. Thus, even when the greater 
load is applied to the gear 9c, the gear 9c can receive the 
driving force to rotate the photosensitive drum 9 more 
s\u-ely, and can transmit the greater driving force to the 
developing sleeve 12d for the magnetic toner to rotate the 40 
latter more surely. 

Incidentally, as shown in FIG. 43, each of the contact pins 
35a-35c is held in a corresponding holder cover 36 in such 
a manner that it can be shifted in the holder cover but cannot 
be detached from the holder cover. Each contact pin 45 
35a-35c is electrically connected to a wiring pattern printed 
on an electric substrate 37 to which the holder covers 36 are 
attached, via a corresponding conductive compression 
spring 38. Incidentally, the charging bias contact ISc to be 
abutted against the contact pin 35c has the arcuated curva- 50 
ture in the vicinity of the pivot axis 196 of the upper 
opening/closing cover 19 so that, the opening/closing cover 
19 mounting the process cartridge B thereon is rotated 
around the pivot axis 19b in a direction shown by the arrow 
R to close the cover, the charging bias contact 18c nearest to 55 
the pivot axis 19b (i.e. having the minimum stroke) can 
contact with the contact pin 35c effectively. 
Positioning 

When the process cartridge B is mounted and the opening/ 
closing cover 19 is closed, the positioning is established so 60 
that a distance between the photosensitive drum 9 and the 
lens unit Ic and a distance between the photosensitive drum 
9 and the original glass support la are kept constant. Such 
positioning will now be explained. 

In shown in FIG. 8, positioning projections 15m are 65 
formed on the lower frame 15 to which Uie photosensitive 
drum 9 is attached, in the vicinity of both longitudinal ends 
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of the frame. As shown in FIG. 5, when the upper and lower 
frames 14, 15 are interconnected, these projections ISm 
protrude upwardly through holes 14g formed in the upper 
frame 14. 

Further, as shown in FIG. 44, the lens unit Ic containing 
therein the lens array lc2 for reading the original 2 is 
attached to the upper opening/closing cover 19 (on which 
the process cartridge B is mounted) via a pivot pin lc3 for 
slight pivotal movement around the pivot pin and is biased 
downwardly (FIG. 44) by an urging spring 39. Thus, when 
the process cartridge B is mounted on the upper cover 19 and 
the latter is closed, as shown in FIG. 44, the lower surface 
of the lens unit Ic is abutted against the positioning projec- 
tions 15m of the process cartridge B. As a result, when the 
process cartridge B is mounted within the image forming 
system A, the distance between the lens array lc2 in the lens 
unit Ic and the photosensitive drum 9 mounted on the lower 
frame 15 is accurately determined, so that the light image 
optically read from the original 2 can be accm-ately illumi- 
nated onto the photosensitive drum 9 via the lens array lc2. 

Further, as shown in FIG. 45, positioning pegs 40 are 
provided in the lens imit Ic, which positioning pegs can be 
protruded slightly from the upper cover 19 upwardly 
through holes 19c formed in the upper cover. As shown in 
FIG. 46, the positioning pegs 40 are protruded slightly at 
both longitudinal sides of an original reading slit Z (FIGS. 
1 and 46). Thus, when the process cartridge B is mounted on 
the upper cover 19 and the latter is closed and then the image 
forming operation is started, as mentioned above, since the 
lower surface of the lens unit Ic is abutted against the 
positioning projections 15m, the original glass support la is 
shifted while riding on the positioning pegs 40. As a resuh, 
a distance between the original 2 rested on the original glass 
support la and the photosensitive drum 9 mounted on the 
lower frame 15 is always kept constant, thus illuminating the 
hght reflected from the original 2 onto the photosensitive 
drum 9 accurately. Therefore, since the information written 
on the original 2 can be optically read accurately and the 
exposure to the photosensitive drum 9 can be effected 
accurately, it is possible to obtain the high quality image. 
Drive Transmission 

Next, the driving force transmission to the photosensitive 
drum 9 in the process cartridge B moimted within the image 
forming system A will be explained. 

When the process cartridge B is mounted within the 
image forming system A, the rotary shaft 9f of the photo- 
sensitive drum 9 is supported by the shaft support member 
33 of the image forming system as mentioned above. As 
shown in FIG. 47, the shaft support member 33 comprises a 
supporting portion 33a for the drum rotary shaft 9/, and an 
abutment portion 336 for the rotary shaft 12d2 of the 
developing sleeve 12d. An overlap portion 33c having a 
predetermined overhanging amotmt L(1.8 mm in the illus- 
trated embodiment) is formed on the supporting portion 33a, 
thus preventing the drum rotary shaft 9/ from floating 
upwardly. Further, when the drum rotary shaft 9/ is sup- 
ported by the supporting portion 33a, the rotary shaft 12^2 
of the developing sleeve is abutted against the abutment 
portion 336, thus preventing the rotary shaft 12d2 from 
dropping downwardly. Further, when the upper opening/ 
closing cover 19 is closed, positioning projections 15p of the 
lower frame 15 protruding from the upper frame 14 of the 
process cartridge B are abutted against an abutment portion 
19c of the opening/closing cover 19. 

Accordingly, when the driving force is transmitted to the 
flange gear 9c of the photosensitive drum 9, by driving the 
drive gear 41 of the image forming system meshed with the 
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flange gear, the process cartridge B is subjected to a reaction downwardly directing force generated by setting the angle a 

force tending to rotate the process cartridge around the drum to a value of 20** or more, in the illustrated embodiment, 

rotary shaft 9/in a direction shown by the arrow i in FIG. 47. such angle a is set to about 1". 

However, since the rotary shaft 12d2 of the developing By setting the above-mentioned angle a to about 1**, when 

sleeve is abutted against the abutment portion 33b and the 5 the upper opening/closing cover 19 is opened in a direction 

positioning projections ISp of the lower frame 15 protruding shown by the arrow j to remove the process cartridge B, the 

from the upper &ame 14 are abutted against the abutment flange gear 9c is not blocked by the drive gear 41 and, thus, 

portion 19c of the upper cover, the rotation of the process can be smoothly disengaged from the drive gear 41. Further, 

cartridge B is prevented. when the direction F of the driving force transmission is 

As mentioned above, although the lower smface of the lo directed upwardly as mentioned above, the rotary shaft 9/ of 

lower frame 15 acts as the guide for the recording medium the photosensitive drum is pushed upwardly and, therefore, 

4, since the lower frame is positioned by abutting it against tends to be disengaged from the drum supporting portion 

the body of the image forming system as mentioned above, 33a. However, in the illustrated embodiment, since the 

the positional relation between the photosensitive drum 9, overlap portion 3 3c is formed on the supporting portion 

the transfer roller 6 and the guide portions 15/(l,15/i2 for the is 33a, the drum rotary shaft 9/ is not disengaged from the 

recording medium 4 is maintained with high accuracy, thus drum supporting portion 33fl- 

performing the feeding of the recording medium and the Re-cycle 

image transfer with high accuracy. The process cartridge having the above-mentioned con- 

Ehiring the driving force transmission, the developing struction permits the re-cycling. That is to say, the used-up 

sleeve 12d is biased downwardly not only by the rotational 20 process cartridge(s) can be collected from the market and the 

reaction force acting on the process cartridge B but also by parts thereof can be re-used to form a new process cartridge, 

a reaction force generated when the driving force is trans- Such re-cycling will now be explained. Generally, the used- 

mitted from the flange gear 9c to the sleeve gear 12;. In this up process cartridge was disposed or dumped in the past, 

case, if the rotary shaft lletZ of the developing sleeve is not However, the process cartridge B according to the illustrated 

abutted against the abutment portion 33i>, the developing 25 embodiment can be collected from the market after the toner 

sleeve 12d will be always biased downwardly during the in the toner reservoir has been used up, to protect the 

image forming operation. As a result, it is feared that the resources on the earth and the natural environment Then, 

developing sleeve 12d is displaced downwardly and/or the the collected process cartridge is disassembled into the 

lower frame 15 on which the developing sleeve 12d is upper and lower frames 14, 15 which are in turn cleaned. 

mounted is deformed. However, in the illustrated 30 Thereafter, reusable parts and new parts are mounted on the 

embodiment, since the rotary shaft 12d2 of the developing upper frame 14 or the lower frame 15 as needed, and then 

sleeve is abutted against the aboutment portion 336 without new toner is supphed into the toner reservoir 12a again. In 

fail, the above-mentioned inconvenience does not occur. this way, a new process cartridge is obtained. 

Incidentally, as shown in FIG. 20 the developing sleeve More particularly, by releasing the connections between 

12d is biased against the photosensitive dmm 9 by the 35 the locking pawls 14a and the locking openings 15a, the 

springs 12; via the sleeve bearings 12/ . In this case, the locking pawls 14a and the locking projection 15b, the 

arrangement as shown in FIG. 48 may be adopted to locking pawl 14c and the locking opening ISd, and the 

facilitate the sliding movement of sleeve bearings 12/. That locking pawl 15c and the locking opening 14b (FIGS. 4, 8 

is to say, a bearing 12m for supporting the rotary shaft 12d2 and 9) which intercormect the upper and lower frames 14, 

of the developing sleeve is held in a bearing holder 12« such 40 15, the upper and lower frames 14, 15 can easily be 

that the bearing 12m can slide along a slot 12nl formed in disassembled from each other. Such disassembling operation 

the bearing holder. With this arrangement, as shown in FIG. can easily be performed, for example, by resting the used-up 

49, the bearing holder 12n is abutted against the abutment process cartridge B on a disassembling tool 42 and by 

portion 33b of the shaft support member 33 and is supported pushing the locking pawl 14a by means of a pusher rod 42a, 

thereby; in this condition, the bearing 12m can be slide along 45 as shown in FIG. 50. Even when the disassembling tool is 

the slot 12«1 in directions shown by the arrow. Incidentally, not used, the process cartridge can be disassembled by 

in the illustrated embodiment, an inclined angle 6 (FIG. 47) pushing the locking pawls 14a, 14c, 15c. 

of the abutment portion 336 is selected to have a value of After the upper frame 14 and the lower frame 15 are 

about 40 degrees. disconnected from each other as mentioned above (FIGS. 8 

Further, the developing sleeve 12d may be supported, not 50 and 9), the frames are cleaned by removing the waste toner 

via the sleeve rotary shaft For example, as shown in FIGS. adhered to or remaining in the cartridge by an air blow 

52Aand 52B, it may be supported at both of its end portions technique. In this case, a relatively large amount of waste 

by sleeve bearings 52, lower ends of which are supported by toner is adhered to the photosensitive drum 9, developing 

the lower frame 15 which is in turn supported by receiving sleeve 12d and/or cleaning means 13 since they are directly 

portions 53 formed on the image forming system. 55 contacted with the toner. On the other hand, the waste toner 

Further, in the illustrated embodiment, the flange gear 9c is not or ahnost not adhered to the charger roller 10 since it 

of the photosensitive drum 9 is meshed with the drive gear is not directly contacted with the toner. Accordingly, the 

41 for transmitting the driving force to the flange gear in charger roller 10 can be cleaned more easily than the 

such a manner that, as shown in FIG. 47, a line connecting photosensitive drum 9, developing sleeve 12d and the like, 

a rotational center of the flange gear 9c and a rotational 60 In this regard, according to the illustrated embodiment, since 

center of the drive gear 41 is ofl&et from a vertical line the charger roller 10 is mounted on the upper frame 14 other 

passing through the rotational center of the flange gear 9c in than the lower frame 15 on which the photosensitive drum 

an anti-clockwise direction by a small angle a (about 1° in 9, developing sleeve 12d and cleaning means 13 are 

the illustrated embodiment), whereby a direction F of the mounted, the upper frame 14 separated from the lower frame 

driving force transmission from the drive gear 41 to the 65 15 can easily be cleaned. 

flange gear 9c directs upwardly. In general, although the In the disassembling and cleaning line, or procedure as 

floating of the process cartridge can be prevented by a shown in FIG. 39B, first of all, the upper and lower frames 
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14, 15 are separated from each other as mentioned above. 
^Tben, the upper frame 14 and the lower frame 15 are 
disassembled and cleaned independently. Thereafter, as to 
the upper frame 14, the charger roller 10 is separated from 
the upper frame and is cleaned; and as to the lower frame 15, 5 
the photosensitive drum 9, developing sleeve 12d, develop- 
ing blade 12^, cleaning blade 13a and the like are separated 
from the lower frame and are cleaned. Thus, the disassem- 
bling and cleaning line is very simple. 

After the toner is cleared, as shown in FIG. 9, the opening lO 
12al is sealed by a new cover film 28 again, and new toner 
is supplied into the toner reservoir 12a through the toner 
filling opening 12a3 formed in the side surface of the toner 
reservoir 12a , and then the filling opening 12a3 is closed by 
the lid 12a2. Then, the upper frame 14 and the lower frame is 
15 are interconnected again by achieving the connections 
between the locking pawls 14a and the locking openings 
15a, the locking pawls 14a and the locking projection 15b, 
the locking pawl 14c and the locking opening 15^, and the 
locking pawl 15c and the locking opening 146, thus assem- 20 
bling a process cartridge again in a usable condition. 

Incidentally, when the upper and lower frames 14, 15 are 
interconnected, although the locking pawls 14a and the 
locking openings 15a, the locking pawls 14a and. the 
locking projection ISb and the like are interlocked, when the 25 
same process cartridge is frequently re-cycled, it is feared 
that the locking forces between the locking pawls and the 
locking openings become weaker. To cope with this, in the 
illustrated embodiment, threaded holes are formed in the 
frames in the vicinity of four comers thereof. That is to say, 30 
threaded through holes are formed in the fitting recesses 14^ 
and the fitting projections 14e of the upper frame 14 (FIG. 
8) and in the fitting projections ISe (to be fitted into the 
recesses 14d) and the fitting recesses 15/ (to be fitted onto 
the projections 14e) of the lower frame 15, respectively. 35 
Thus, even when the locking force due to the locking pawls 
become weaker, after the upper and lower frames 14, 15 are 
intercoimected and the fitting projections and fitting recesses 
are interfitted, by screwing screws in the mated threaded 
holes, the upper and lower frames 14, 15 can be firmly 40 
interconnected. 
Image forming Operation 

Next, the image forming operation effected by the image 
forming system A within which the process cartridge B is 
mounted will be explained. 45 

First of all, the original 2 is rested on the original glass 
support la shown in FIG. 1. Then, when the copy start 
button A3 is depressed, the light source Icl is turned ON and 
the original glass support la is reciprocally shifted on the 
image forming system in the left and right directions in FIG. so 
1 to read the information written on the original optically. 
On the other hand, in registration with the reading of the 
original, the sheet supply roller 5a and the pair of register 
rollers 5cl, 5c2 are rotated to feed the recording medium 4 
to the image forming station. The photosensitive drum 9 is 55 
rotated in the direction d in FIG. 1 in registration of the 
feeding timing of the paired regist roller 5cl, 5c2, and is 
uniformly charged by the charger means 10. Then, the light 
image read by the reading means 1 is illuminated onto the 
photosensitive drum 9 via the exposxu-e means 11, thereby 60 
forming the latent image on the photosensitive dnun 9. 

At the same time when the latent image is formed, the 
developing means 12 of the process cartridge B is activated 
to drive the toner feed mechanism 126, thereby feeding out 
the toner from the toner reservoir 12a toward the developing 65 
sleeve 12d and forming the toner layer on the rotating 
developing sleeve 12d. Then, by applying to the developing 



sleeve 12d a voltage having the same charging polarity and 
same potential as that of the photosensitive drum 9, the 
latent image on the photosensitive drum 9 is visualized as 
the toner image. In the illustrated embodiment, the voltage 
of about 1.2 KWpp, 1590 Hz (rectangular wave) is applied 
to the developing sleeve 12d. The recording medium 4 is fed 
between the photosensitive drum 9 and the transfer roller 6. 
By applying to the transfer roller 6 a voltage having the 
polarity opposite to that of the toner, the toner image on the 
photosensitive drum 9 is transferred onto the recording 
medium 4. In the illustrated embodiment, the transfer roller 

6 is made of foam EPDM having the volume resistance of 
about 10^ Qcm and has an outer diameter of about 20 mm, 
and the voltage of -3.5 KV is applied to the transfer roller 
as the transfer voltage. 

After the toner image was transferred to the recording 
mediiun, the photosensitive drum 9 continues to rotate in the 
direction d. Meanwhile, the residual toner remaining on the 
photosensitive drum 9 is removed by the cleaning blade 13a, 
and the removed toner is collected into the waste toner 
reservoir 13c via the squeegee sheet 136. On the other hand, 
the recording medium 4 on which the toner image was 
transferred is sent, by the convey belt Sd, to the fixing means 

7 where the toner image is permanently fixed to the record- 
ing medium 4 with heat and pressure. Then, the recording 
medium is ejected by the pair of ejector rollers 5/1, SfZ. In 
this way, the information on the original is recorded on the 
recording medium. 

Next, other embodiments will be explained. 

In the above-mentioned first embodiment, while an 
example that the developing blade 12e and the cleaning 
blade 13a are attached to the frame by pins 24a, 246 was 
explained, as shown in FIG. 53, when the developing blade 
12^ and the cleaning blade 13a are attached to the lower 
frame 15 by forcibly inserting fitting projections 43a, 436 
formed on both longitudinal ends of the developing blade 
12e and the cleaning blade 13e into corresponding fitting 
recesses 44a, 446 formed in the body 16 of the image 
forming system, pin holes 45 for receiving the pins for 
attaching the blades 12e, 13a may be formed in the vicinity 
of the fitting projections 43a, 436, and corresponding pin 
holes 45 may be formed in the body 16 of the image forming 
system (Incidentally, in place of the fitting projections 43a, 
436, half punches or circular bosses may be used). 

With this arrangement, when the fitting connections 
between the blades 12e, 13a and the lower frame are 
loosened by the repeated re -cycle of the process cartridge B, 
the blades 12e, 13a can be firmly attached to the lower frame 
by pins. 

Further, in the first embodiment, as shown in FIG. 29, 
while an example that the outer diameter D of the photo- 
sensitive drum 9 is smaller than the distance L between the 
drum guide members 25a, 256 to permit the final attachment 
of the photosensitive drum 9 to the lower frame 15 was 
explained, as shown in FIG. 54, even when the photosen- 
sitive drum 9 is incorporated into the upper frame 14, the 
outer diameter D of the photosensitive drum 9 may be 
smaller than the distance L between the drum guide mem- 
bers 25a, 256 so that the photosensitive drum can be lastly 
incorporated into the upper frame, thereby preventing the 
surface of the photosensitive drum 9 from damaging, as in 
the first embodiment. Incidentally, in FIG. 54, elements or 
parts having the same function as those in the first embodi- 
ment are designated by the same reference numerals. 
Further, the upper and lower frames 14, 15 are intercon- 
nected by interlocking locking projections 47a and locking 
openings 476 and by securing them by pins 48. 
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Further, as shown in FIG. 35, in the first embodiment, 
while the photosensitive drum 9 and the developing sleeve 
12d were supported by the bearing member 26, when the 
flange gear 9c is provided at one end of the photosensitive 
drum 9 and the transfer roller gear 49 is provided at the other 
end of the photosensitive drum, a structure as shown in FIG. 
55 may be adopted. Incidentally, also in FIG. 55, elements 
having the same function as those in the first embodiment 
are designated by the same reference numerals. 

More particxilarly, in FIG. 55, the flange gear 9c and the 
transfer roller gear 49 are secured to both ends of the 
photosensitive drum 9 by adhesive, press-fit or the like, 
respectively, the positioning of the drum is effected by 
rotatably supporting a central boss 49fl of the transfer roller 
gear 49 by the bearing portion 33fl of the bearing member 
26. In this case, in order to earth the photosensitive drum 9, 
a drum earthing plate 50 having a central L-shaped contact 
portion is secured to and contacted with the inner surface of 
the drum, and a drum earthing shaft 51 passing through a 
central bore in the transfer roller gear 49 is always contacted 
with the drum earthing plate 50. The drum earthing shaft 51 
is made of conductive metal such as stainless steel, and the 
drum earthing plate 50 is also made of conductive metal 
such as bronze phosphate, stainless steel or the like. When 
the process cartridge B is mounted within the image forming 
system A, a head 51a of the drum earthing shaft 51 is 
supported by the bearing member 26. In this case, the head 
51a of the drum earthing shaft 51 is contacted with the drum 
earthing contact pin of the image forming system, thus 
earthing the photosensitive drum. Also in this case, as in the 
first embodiment, the positional accuracy between the pho- 
tosensitive drum 9 and the developing sleeve 12d can be 
improved by using the single bearing member 26. 

Further, the process cartridge B according to the present 
invention can be used to not only form a mono-color image 
as mentioned above, but also form a multi-color image (two 
color image, three color image or fiill-color image) by 
providing a pluraUty of developing means 12. Furthermore, 
the developing method may use a known two-component 
magnetic brush developing type, cascade developing type, 
touch-down developing type or cloud-developing type. In 
addition, in the first embodiment, while the charger means 
was of the so-called contact-charging type, for example, 
other conventional charging technique wherein three walls 
are formed by tungsten wires and metallic shields made of 
aluminiiun are provided on the three walls, and positive or 
negative ions generated by applying a high voltage to the 
tungsten wires are shifted onto the surface of the photosen- 
sitive drum 9, thereby uniformly charging the surface of the 
photosensitive drum 9 may be adopted. 

Incidentally, the contact-charging may be, for example, of 
a blade (charging blade) type, pad type, block type, rod type 
or wire type, as well as the aforementioned roller type. 
Further, the cleaning means for removing the residual toner 
remaining on the photosensitive dnun 9 may be of a fiir 
brush type or a magnetic brush type, as well as a blade type. 

Furthermore, the process cartridge B comprises an image 
bearing member (for example, an electrophotographic pho- 
tosensitive member) and at least one process means. 
Therefore, as well as the above-mentioned construction, the 
process cartridge may incorporate integrally therein the 
image bearing member and the charger means as a unit 
which can be removably mounted within the image forming 
s>rstem; or may incorporate integrally therein the image 
bearing member and the developing means as a unit which 
can be removably mounted within the image forming sys- 
tem; or may incorporate integrally therein the image bearing 
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member and the cleaning means as a unit which can be 
removably mounted within the image forming system; or 
may incorporate integrally therein the image bearing mem- 
ber and two or more process means as a unit which can be 
removable mounted within the image forming system. That 
is to say, the process cartridge incorporates integrally therein 
the charger means, developing means, or cleaning means 
and the electrophotographic photosensitive member as a unit 
which can be removably mounted within the image forming 
system; or incorporates integrally therein at least one of the 
charger means, developing means, and cleaning means, and 
the electrophotographic photosensitive member as a unit 
which can be removably mouinted within the image forming 
system; or incorporates integrally therein the developing 
means and the electrophotographic photosensitive member 
as a unit which can be removably mounted within the image 
forming system. 

Further, in the illustrated embodiment, while the image 
forming system was the electrophotographic copying 
machine, the present invention is not limited to the copying 
machine, but may be adapted to other various image forming 
systems such as a laser beam printer, a facsimile, a word 
processor and the like. 

Now, the above-mentioned driving force transmission to 
the photosensitive drum 9 wiU further explained with more 
detail. As shown in FIG. 56, the driving force is transmitted 
from the drive motor 54 attached to the body 16 of the image 
forming system to a drive gear G6 via a gear train G1-G5, 
and firom the drive gear G6 to the flange gear 9c meshed with 
the drive gear, thereby rotating the photosensitive dmm 9. 
Further, the driving force of the drive motor 54 is transmitted 
firom the gear G4 to a gear train G7-G11, thereby rotating 
the sheet supply roller 5a. Furthermore, the driving force of 
the drive motor 54 is transmitted fi-om the gear Gl to the 
driving roller 7a of the fixing means 7 via gears G12, G13. 

Further, as shown in FIGS. 57 and 58, the flange gear (first 
gear) 9c and the gear (second gear) 9i are integrally formed 
and portions of the gears 9c, 9i are exposed from an opening 
15g formed in the lower frame 15. When the process 
cartridge B is mounted within the image forming system A, 
as shown in FIG. 59, the drive gear G6 is meshed with the 
flange gear 9c of the photosensitive dmm 9 and the gear 9/ 
integral with the gear 9c is meshed with the gear 55 of the 
transfer roller 6. Incidentally, in FIG. 59, the parts of the 
image forming system are shown by the solid line, and the 
parts of the process cartridge are shown by the phantom line. 

The number of teeth of the gear 9c is different from that 
of the gear 9/, so that the rotational speed of the developing 
sleeve 12d when the black image forming cartridge contain- 
ing the magnetic toner is used is differentiated from the 
rotational speed of the developing sleeve when the color 
image forming cartridge containing the non-magnetic toner 
is used. That is to say, when the black image forming 
cartridge containing the magnetic toner is mounted within 
the image forming system, as shown in FIG. 60 A, the flange 
gear 9c is meshed with the sleeve gear 12k of the developing 
sleeve 12d. On the other hand, when the color image 
forming cartridge containing the non-magnetic toner is 
mounted within the image forming system, as shown in FIG. 
60B, the gear 9/ is meshed with the sleeve gear 12k of the 
developing sleeve 12d to rotate the developing sleeve. 

As mentioned above, since the gear 9c has the greater 
diameter and wider width than those of the gear 9i and has 
the number of teeth greater than that of the gear 9/, even 
when the greater load is appHed to the gear 9c, the gear 9c 
can surely receive the driving force to rotate the photosen- 
sitive drum 9 surely and transmits the greater driving force 
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to the developing sleeve 12rf for the magnetic toner, thereby gear 9c contacts with the resting surface 60. 

surely rotating the developing sleeve l^d. Accordingly, the photosensitive drum 9 is laid on the 

Now, a photosensitive drum to which the present inven- resting surface in an inclined condition with the end 

tion is appUed will be more fully explained with reference to remote from the gears contacting with the resting 

FIGS. 61 to 64. 5 surface 60. Thus, since almost all of the photosensitive 

Incidentally, while an example that a photosensitive drum body does not contact with the resting surface 60, it is 

is incorporated into a process cartridge will be explained in possible to reduce the possibility of damaging the 

various embodiments, it should be noted that the present surface of the photosensitive body, 

invention is not limited to such example, but the photosen- Further, in the illustrated embodiment, when the flange 

sitive drum may be direcUy incorporated into an image jq S^ar 9c is contacted with the resting surface 60, a portion of 

forming apparatus flange gear 9c which is subjected to the load is a lip or 

FIG. 61 is a perspective view of a photosensitive drum to *,^P ^^/^^^ °f particularly, a tip end 

which the present invention is appHed, and FIGS. 62 and 63 ^ \ ^IG. 63) of the tooth of the gear near 

are views showing conditions that the photosensitive drum ^^^^ ^\ "^^^^ ^^^^ 

. ^ . ^ rnr> ti'y u associated gears, smce the associated gears are separated 

IS rested on a resting surface, where FIG. 62 shows a 15 from each other to avoid the interference between the gears, 

condition that the photoseiisiUve drum is cocked upnghdy ^^^^ ^^^^^ ^^^^.^^ ^^^y ^^^^ 

on the restmg surface and FIG. 63 shows a condiUon that the associated gear. Therefore, if such portion should be dam- 

photosensitive drum is laid on the resUng surface. ^g^d (bmised) by the load, it is possible to transmit the 

As shown in FIGS. 61 to 63, a photosensitive drum 9 to driving force between the meshed gears so as not to affect a 
which the present invention is applied comprises a cyUndri- 20 bad influence upon the image formation, thereby preventing 
cal drum body (cylinder) 9fl made of aluminum and having the uneven rotation of the photosensitive drum, 
a thickness of about 1 mm, and an organic photosensitive Now, the above-mentioned embodiment will be further 
layer coated on the drum body, for example, by dipping. The fully explained with reference to FIG. 64. 
above-mentioned flange gear 9c and a gear 9i are secured to HG. 64 is a longitudinal sectional view showing a con- 
one end of the aluminium drum body 9a by caulking 9^ and 25 dition that the photosensitive drum is supported by a shaft, 
the like. The flange gear 9c and the gear 9/ are formed As shown, one end of the photosensitive drum 9 is 
integraUy with the flange portion of the drum, and the supported by a shaft 9/ held by a support member 34 via the 
material thereof may be, for example, polyacetal, polycar- flange gear 9c (gear 9/) which also acts as the drum flaiige. 
bonate or the like. The gears 9c, 9/ comprise helical gears Further, the other end of the photosensitive drum is sup- 
each having a helix angle of about 16 degrees, and the teeth 30 ported by a shaft support member 33 via a bearing member 
of the gears are inclined in a direction that, when they 26. In this way, when the photosensitive drum is rotated by 
receive the driving force, the thrust force acts toward the the driving force transmitted to it through the engagement 
gears 9c, 9/. between the flange gear 9c and a gear G6 of the image 

Further, the other end of the aluminium drum body 9a has forming apparatus, it can be rotated smoothly with high 

no member, and an end face thereof is exposed. In addition, 35 accuracy. 

the aforementioned organic photosensitive layer is disposed Now, a gear portion comprising the integrally formed 

around the peripheral surface of the aluminum drum body flange gear 9c and the gear 9/ is provided with a through- 

9a. bore 9/ through which the shaft 9/ extends. In the illustrated 

Incidentally, for example, when a photosensitive drum for embodiment, as shown in FIG. 64, the through-bore 9/ has 

forming an image of A4 size is used, a whole length of the 40 ^ smaller diameter bore portion (g2) which is formed in the 

drum body 9fl is about 256.6 mm, a whole length (XI) of the flange gear 9c and which has an inner diameter (about 8 mm) 

organic photosensitive layer is about 253 mm, and a whole substantially equal to an outer diameter of the shaft 9/, and 

length (X2) of the non-coated area at the drum end near the a larger diameter bore portion (g3) which is formed in the 

gears is about 3.5 mm. That is to say, the organic photosen- gear 9/ and which has an inner diameter (about 9 mm) 

sitive layer is not coated on the whole peripheral surface of 45 greater than the outer diameter of the shaft 9/. Thus, accord- 

the drum body 9a, but the non-coated area is provided at the ing to the illustrated embodiment, the through bore 9/ is 

drum end near the gears 9c, 9i. Thus, it is possible to prevent fitted on the shaft 9/ at a portion 9/n corresponding to the 

the photosensitive layer from peeling from the dram body flange gear 9c. Accordingly, when the flange gear 9c 

during the caulking operation. receives the driving force from the image forming apparatus. 

In the illustrated embodiment, as mentioned above, the 50 a force 9n due to the driving force acts on a root portion of 

gears 9c and 9z are arranged side-by-side at one end of the the shaft 9/, and, thus, the inclination of the shaft 9/ can be 

drum body 9a, and the outer flange gear 9c has a diameter reduced. Therefore, according to the illustrated embodiment, 

larger than that of the inner gear 9/ (for example, in the when the photosensitive drum 9 is rotated, since it is not 

illustrated embodiment, the diameter of the flange gear 9c is vibrated with respect to the shaft 9/, it can also be smoothly 

about 28.6 mm and the diameter of the gear 9/ is about 26.1 55 rotated with high accuracy. 

mm). In this way, in the illustrated embodiment, at least two As mentioned above, according to the present invention, 

advantages (1), (2) can be obtained. it is possible to provide a photosensitive drum, a process 

(1) As shown in FIG. 62, in performing the assembling cartridge, an image forming apparatus and an image forming 
operation and the maintenance such as the exchange of system, which can perform the good image formation, 
parts, when the photosensitive drum 9 is rested on the eo What is claimed is: 

resting surface 60 such as a working table or floor, the 1- A photosensitive drum comprising: 

stability of the drum is increased. Thus, it is possible to a cylindrical member having a photosensitive body dis- 

reduce the possibility of damaging the surface of the posed thereon; and 

photosensitive body. first and second helical gears arranged axially side-by- 

(2) As shown in FIG. 63, even when the photosensitive 65 side on one end of said cyUndrical member; 

dmm 9 is laid on the resting surface 60 such as the wherein said first helical gear is disposed axially outward 

working table or floor, only a portion A of the flange of said second hehcal gear, and wherein said first 



5,926,672 



39 



15 



helical gear has an outer diameter greater than an outer 
diameter of said second helical gear, and 
wherein said first and second helical gears are integrally 
formed as a gear portion, the integrally formed gear 
portion comprising a through-bore portion having (i) a 
first portion corresponding to said first helical gear, and 
(ii) a second portion corresponding to said second 
helical gear, the first portion having a smaller inner 
diameter than the second portion. 

2. A photosensitive dnmi comprising: 
a cylindrical member having a photosensitive body dis- 
posed thereon; and 

fir^ and second helical gears arranged axially side-by- 
side on one end of said cylindrical member; 

wherein said first helical gear is disposed axially outward 
of said second helical gear, and wherein said first 
helical gear has an outer diameter greater than an outer 
diameter of said second helical gear; and 

wherein said first and second helical gears are integrally 
formed as a gear portion, the integrally formed gear 20 
portion comprising a through-bore portion having (i) a 
first portion corresponding to said first helical gear, and 
(ii) a second portion corresponding to said second 
helical gear, the first portion having a smaller inner 
diameter than the second portion, and wherein, when 25 
said photosensitive drum is mounted within an image 
forming apparatus, the through-bore portion is fitted on 
a shaft of the image forming apparatus at the first 
portion, corresponding to said first helical gear. 

3. A photosensitive drum according to claim 1 or 2, 30 
wherein the outer diameter of said first helical gear is about 
28.6 mm and the outer diameter of said second helical gear 
is about 26.1 mm. 

4. A photosensitive drum according to claim 1 or 2, 
wherein said first helical gear has a number of teeth greater 35 
than a number of teeth of said second helical gear. 

5. A photosensitive drum according to claim 4, wherein 
said first helical gear has a width greater than a width of said 
second helical gear. 

6. A photosensitive drum according to claim 4, wherein 
said first helical gear has a helix direction substantially the 
same as a helix direction of said second helical gear. 

7. A photosensitive drum according to claim 4, wherein 
the integrally formed gear portion includes a drum flange 
portion. 

8. A photosensitive drum according to claim 1 or 2, 
wherein a number of teeth of said first helical gear is 33, and 
a number of teeth of said second helical gear is 30. 

9. A photosensitive drum according to claim 1 or 2, 
wherein said first helical gear has a width greater than a 
width of said second helical gear. 

10. A photosensitive drum according to claim 9, wherein 
said first helical gear has a helix direction substantially the 
same as a helix direction of said second helical gear 

11. A photosensitive drum according to claim 9, wherein 
the integrally formed gear portion includes a drum flange 
portion. 

12. A photosensitive drum according to claim 1 or 2, 
wherein a width of said first helical gear is about 6.7 mm and 
a width of said second heUcal gear is about 4.3 mm. 

13. A photosensitive drum according to claim 1 or 2, 
wherein said first helical gear has a hehx direction substan- 
tially the same as a helix direction of said second helical 
gear. 

14. A photosensitive drum according to claim 13, wherein 
the integrally formed gear portion includes a drum flange 
portion. 



40 



65 



15. A photosensitive dmm according to claim 1 or 2, 
wherein said cylindrical member comprises an aluminuim 
cylinder having a thickness of about 1 mm. 

16. A photosensitive dmm according to claim 1 or 2, 
5 wherein said photosensitive body comprises an organic 

photosensitive layer coated on an outer surface of said 
cylindrical member such that an outer diameter of said 
photosensitive drutm is about 24 mm. 

17. A photosensitive drum according to claim 1 or 2, 
10 wherein the integrally formed gear portion includes a drum 

flange portion. 

18. A photosensitive drum for use in an image forming 
apparatus including a motor for rotating the drum and a 
transfer roller for transferring a toner image formed on the 
drum onto a recording medium for forming the image 
thereon, the drum comprising: 

a cylindrical member having a photosensitive layer 
thereon; 

a first gear provided at one end of said cylindrical member 

in an axial direction thereof; and 
a helical gear as a second gear provided at the one end of 
said cylindrical member adjacent and outside of the 
first gear and having a diameter larger than a diameter 
of the first gear, 
wherein the heHcal gear meshes with a drive gear pro- 
vided in a main body of the image forming apparatus to 
receive the drive force of a motor provided in the main 
body for rotating the drum when the drum is used for 
the image forming apparatus, and the first gear meshes 
with a gear of the transfer roller provided in the main 
body to transmit the drive force of the drum to the 
transfer roller, and 
wherein said first gear and said heUcal gear integrally 
formed have a through hole at a central portion thereof, 
a first portion of the through hole corresponding to the 
first gear has an inner diameter larger than an inner 
diameter of a second portion corresponding to the 
helical gear. 

19. A photosensitive drum according to claim 18, wherein 
said second portion of the through hole has the irmer 
diameter substantially equal to the diameter of a shaft of the 
dnmi. 

20. A photosensitive dmm for use in an image forming 
apparatus including a motor for rotating the drum and a 
transfer roller for transferring a toner image formed on the 
dmm onto a recording medium for forming the image on the 
recording medium, said dmm comprising: 

a cylindrical member having a photosensitive layer 
thereon; 

a first gear provided at one end of said cylindrical member 

in an axial direction thereof; and 
a helical gear as a second gear provided at the one end of 
said cylindrical member adjacent and outside of the 
first gear, said helical gear being formed integrally with 
said first gear and having a diameter larger than that of 
the first gear, 

wherein the helical gear meshes with a drive helical gear 
provided in a main body of the image forming appa- 
ratus to receive the drive force of the motor provided in 
the main body for rotating the drum when the dmm is 
moimted in the image forming apparatus, and the first 
gear meshes with a gear of the transfer roUer provided 
in the main body to transmit the drive force received 
fi"om the main body of said image forming apparatus to 
the transfer roller, said first gear and said helical gear 
integrally formed having a through hole at a central 
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portion thereof, a first portion of which corresponding 
to the first gear having a diameter larger than a diameter 
of a second portion corresponding to the helical gear. 

21. A photosensitive drum according to claim 20, wherein 
said first gear has more teeth than said helical gear. 5 

22. A photosensitive drum according to claim 20 or 21, 
wherein said first gear has a width narrower than a width of 
said helical gear. 

23. A photosensitive drum according to claim 22, wherein 

an integrated article including said first gear and said helical lo 
gear are attached to the cylindrical member by caulking. 

24. A photosensitive dmm according to claim 20 or 21, 
wherein an integrated article including said first gear and 
said helical gear are attached to the cylindrical member by 
caulking. is 

25. A photosensitive drum according to claim 24, wherein 
said cylindrical member has an area where the photosensi- 
tive layer is not formed at a circumferential surface of the 
one end, and said integrated article is caulked at the area. 

26. A photosensitive drum according to claim 24, wherein 20 
said first gear and said helical gear integrally formed have a 
through hole at a central portion thereof, a first portion of the 
through bole corresponding to the first gear having an inner 
diameter larger than an inner diameter of a second portion of 
the through hole corresponding to the helical gear. 25 

27. A photosensitive drum according to claim 26, wherein 
said second portion of the through hole has the inner 
diameter substantially equal to the diameter of a shaft of the 
drum, and the shaft is inserted into said second portion of the 
through hole. 30 

28. A photosensitive drum according to claim 20, wherein 
said first gear and said helical gear integrally formed have a 
through hole at a central portion thereof, a first portion of the 
through hole corresponding to the first gear having an inner 
diameter larger than an inner diameter of a second portion of 35 
the through hole corresponding to the helical gear. 

29. A photosensitive drum according to claim 28, wherein 
said second portion of the through hole has the inner 
diameter substantially equal to the diameter of a shaft of the 
drum, and the shaft is inserted into said second portion of the 40 
through hole. 

30. A photosensitive drum according to claim 20, wherein 
said first gear comprises a spur gear, a width of the spur gear 
being narrower than a width of said second gear and a 
number of teeth of the spur gear being smaller than a nxmiber 45 
of teeth of said second gear. 

31. A process cartridge removably mounted onto a main 
body of an image forming apparatus, said cartridge com- 
prising: 

a cartridge fi-ame; 50 

a photosensitive drum; and 

process means for acting on said drum, 

wherein said drum includes a cylindrical member having 
a photosensitive layer thereon, a first gear provided at 55 
one end of said cylindrical member in an axial direction 
thereof, and a helical gear as a second gear provided at 
the one end of said cylindrical member adjacent and 
outside of the first gear, said helical gear being formed 
integrally with said first gear and having a diameter 59 
larger than a diameter of the first gear, and 

wherein the helical gear meshes with a drive gear pro- 
vided in the main body of the image forming apparatus 
to receive a drive force of a motor provided in the main 
body for rotating the drum when said process cartridge 65 
is mounted in the image forming apparatus, and the first 
gear meshes with a gear of the transfer roller provided 
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in the main body to transmit the. drive force received 
fi"om the main body of said image forming apparatus to 
the transfer roller, said first gear and said helical gear 
integrally formed have a through hole at a central 
portion thereof, a first portion of the through hole 
corresponding to the first gear has an inner diameter 
larger than an inner diameter of a second portion of the 
through hole corresponding to the helical gear, and a 
shaft attached lo the cartridge frame is inserted into the 
second portion of the through hole. 

32. A process cartridge according to claim 31, wherein 
said process means comprises cleaning means for removing 
toner remaining on a surface of said drum. 

33. A process cartridge according to claim 31 or 32, 
wherein said process means comprises a charge roller for 
charging said drum. 

34. A process cartridge according to claim 33, wherein 
said process means comprises developing means for devel- 
oping a latent image formed on said drum. 

35. A process cartridge according to claim 31 or 32, 
wherein said process means comprises developing means for 
developing a latent image formed on said drum. 

36. An image forming apparatus onto which a process 
cartridge is removably mounted for forming an image onto 
a recording medium, said apparatus comprising: 

mounting means for removably mounting said process 
cartridge, said cartridge including a cartridge frame^ a 
photosensitive drum, and process means for acting on 
said dnun, said drum including a cylindrical member 
having a photosensitive layer thereon, a first gear 
provided at one end of said cylindrical member in an 
axial direction thereof, and a helical gear as a second 
gear provided at the one end of said cylindrical member 
adjacent and outside of the first gear, said helical gear 
being formed integrally with said first gear and having 
a diameter larger than a diameter of the first gear, said 
first gear and said helical gear integrally formed having 
a through hole at a central portion thereof, a first 
portion of the through hole corresponding to the first 
gear has an inner diameter larger than an inner diameter 
of a second portion corresponding to the helical gear, 
and a shaft attached to the cartridge firame is inserted 
into the second portion of the through hole; 

a motor; 

a drive helical gear meshing with the helical gear of said 
process cartridge mounted onto said mounting means 
for transmitting a drive force from said motor to 
thereby rotate the drum; 

a transfer roller for transferring a toner image formed on 
the drum of said process cartridge mounted onto said 
mounting means onto the recording medium; 

a gear provided on said transfer roller meshing with the 
first gear of said process cartridge mounted onto said 
mounting means for transmitting the drive force 
received from the main body of said image forming 
apparatus to said transfer roller; and 

conveying means for conveying the recording medium. 

37. A photosensitive drum for use in an image forming 
apparatus including a motor for rotating the drum and a 
transfer roller for transferring a toner image formed on the 
drum onto a recording medium for forming the image on the 
recording mediiun, said dmm comprising: 

a cylindrical member having a photosensitive layer 
thereon; 

a spur gear provided at one end of said cylindrical 
member in an axial direction thereof; and 



43 



5,926,672 



a helical gear provided at the one end of said cylindrical 
member adjacent and outside of the spur gear and 
having a diameter larger than a diameter of the spur 
gear, 

wherein the helical gear meshes with a drive helical gear 5 
provided in a main body of the image forming appa- 
ratus to receive a drive force of the motor provided in 
the main body for rotating the drum when a process 
cartridge having said drum is mounted in the image 
forming apparatus, and the spur gear meshes with a 
gear of the transfer roller provided in the main body to 
transmit the drive force received from the main body of 
said image forming apparatus to the transfer roller, said 
spur gear and said helical gear are integrally formed 
and have a through hole at a central portion thereof, a 
first portion of the through hole corresponding to the 
spur gear has an inner diameter larger than an iimer 
diameter of a second portion corresponding to the 
helical gear, a shaft attached to a cartridge frame of the 
process cartridge is inserted into the second portion of 
the through hole, an integrated article including said 20 
^ur gear and said helical gear is attached to the 
cylindrical member by cauUdng, and said cylindrical 
member has an area where the photosensitive layer is 
not formed at a circumferential surface of the one end, 
and said integrated article is caulked at the area. 25 

38. Aphotosensitive drum according to claim 37, wherein 
the photosensitive layer comprises an organic photosensitive 
layer. 

39. A photosensitive drum according to claim 37 or 38, 
wiierein said second portion of the through hole has the iimer 
diameter substantially equal to the diameter of a shaft of the 
drum. 

40. A process cartridge removably mounted onto a main 
body of an image forming apparatus, said cartridge com- 
prising: 

a cartridge frame; 

a photosensitive drum; and 

process means for acting on said drum, 

wherein said drum includes a cylindrical member having 
a photosensitive layer thereon, a spur gear provided at 40 
one end of said cylindrical member in an axial direction 
thereof, and a helical gear provided at the one end of 
said cylindrical member adjacent and outside of the 
spur gear and having a diameter larger than a diameter 
of the spur gear, and 45 

wherein the helical gear meshes with a drive gear pro- 
vided in a main body of the image forming apparatus to 
receive the drive force of a motor provided in the main 
body for rotating the drum when said process cartridge 
is mounted in the image forming apparatus, and the so 
spur gear meshes with a gear of the transfer roller 
provided in the main body to transmit the drive force 
received from the main body of said image forming 
apparatus to the transfer roller, said spur gear and said 
helical gear are integrally formed and have a through 55 
hole at a central portion thereof, a first portion of the 
through hole corresponding to the spur gear has an 
inner diameter larger than an inner diameter of a second 
portion corresponding to the helical gear, a shaft 
attached to said cartridge frame is inserted into the 60 
second portion of the through hole, an integrated article 
including said spur gear and said helical gear is 
attached to the cyhndrical member by caulking, said 
cylindrical member has an area where the photosensi- 
tive layer is not formed at a circumferential stuface of 65 
the one end, and said integrated article is caulked at the 
area. 
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41. A process cartridge according to claim 40, wherein 
said process means comprises cleaning means for removing 
toner remaining on a surface of said drum. 

42. A process cartridge according to claim 40 or 41, 
wherein said process means comprises a charge roller for 
charging said drum. 

43. A process cartridge according to claim 42, wherein 
said process means comprises developing means for devel- 
oping a latent image formed on said drum. 

44. A process cartridge according to claim 40 or 41, 
wherein said process means comprises developing means for 
developing a latent image formed on said drum. 

45. An image forming apparatus onto which a process 
cartridge is removably mounted, said apparatus comprising: 

mounting means for removably mounting said process 
cartridge, said process cartridge including a cartridge 
frame, a photosensitive drum, and process means for 
acting onto said drum, said drum including a cylindri- 
cal member having a photosensitive layer thereon, a 
spur gear provided at one end of said cylindrical 
member in an axial direction thereof, and a helical gear 
provided at the one end of said cylindrical member 
adjacent and outside of the spur gear and having a 
diameter larger than a diameter of the spur gear, 
wherein said spur gear and said helical gear are integrally 
formed and have a through hole at a central portion 
thereof, a first portion of the through hole correspond- 
ing to the spur gear has an inner diameter larger than an 
inner diameter of a second portion corresponding to the 
helical gear, a shaft attached to said cartridge frame is 
inserted into the second portion of the through hole, an 
integrated article including said spur gear and said 
helical gear is attached to said cylindrical member by 
caulking, said cylindrical member has an area where 
the photosensitive layer is not formed at a circumfer- 
ential surface of the one end and said integrated article 
is caulked at the area; 
a motor; 

a drive gear meshing with the helical gear of said process 
cartridge mounted onto said mounting means for trans- 
mitting a drive force from said motor to thereby rotate 
the drum; 

a transfer roller for transferring a toner image formed on 
the drum of said process cartridge mounted onto said 
moimting means onto the recording medium; 
a gear provided on said transfer roller meshing with the 
spur gear of said process cartridge mounted onto said 
mounting means for transmitting the drive received 
from the main body of said image forming apparatus to 
said transfer roller; and 
conveying means for conveying the recording medium. 
46. Aprocess cartridge removably motmted onto an image 
forming apparatus, said cartridge comprising: 
a cartridge frame; 
a photosensitive drum; 

a toner-containing portion for containing a toner therein; 
a developing roller bearing and supplying the toner con- 
tained in said toner-containing portion to said drum for 
developing a latent image formed on said drum; and 
a developing roller gear for receiving a drive force for 

rotating said developing roller, 
wherein said drum includes a cylindrical member having 
a photosensitive layer thereon, a first gear provided at 
one end of said cylindrical member in an axial direction 
thereof, and a helical gear as a second gear provided at 
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the one end of said cylindrical member adjacent and 
outside of the first gear, said helical gear being formed 
integrally with said first gear and having a diameter 
larger than a diameter of the first gear, 
wherein the helical gear meshes with a drive helical gear 
provided in a main body of the image forming appa- 
ratus to receive the drive force of a motor provided in 
the main body for rotating the drum when said process 
cartridge is mounted in the image forming apparatus, 
and the first gear meshes with a gear of the transfer 
roller provided in the main body to transmit the drive 
force received from the main body of said image 
forming apparatus to the transfer roller, said first gear 
and said second gear integrally formed have a through 
hole at a central portion thereof, a first portion of the 
through hole corresponding to the first gear having an 
inner diameter larger than an inner diameter of a second 
portion corresponding to the helical gear, and a shaft 
attached to said cartridge frame is inserted into the 
second portion of the through portion. 

47. A process cartridge according to claim 46, wherein the 
first gear and the helical gear are eiq)Osed externally of the 
frame of said process cartridge. 

48. A process cartridge according to claim 46 or 47, 
further comprising a cleaning blade for removing the toner 
remaining on the drum. 

49. A process cartridge according to claim 48, further 
comprising a charge roller for charging the drum. 

50. A process cartridge according to claim 46 or 47, 
further comprising a charge roller for charging the drum. 

51. A process cartridge removably mounted onto a main 
body of an image forming apparatus, said cartridge com- 
prising: 

a cartridge frame; 

a photosensitive drum; 

a toner-containing portion for containing a toner therein; 

a developing roller bearing and supplying the toner con- 
tained in said toner-containing portion to said drum for 
developing a latent image formed on said drum; and 

a developing roller gear for receiving a drive force for 
rotating said developing roller, 

wherein said drum includes a cylindrical member having 
a photosensitive layer thereon, a spur gear provided at 
one end of said cylindrical member in an axial direction 
thereof, and a helical gear provided at the one end of 
said cylindrical member adjacent and outside of the 
spiu* gear and having a diameter larger than a diameter 
of the spur gear, and 

wherein the helical gear meshes with a drive helical gear 
provided in the main body of the image forming 
apparatus to receive the drive force of a motor provided 
in the main body for rotating the dnmi when said 
process cartridge is mounted in the image forming 
apparatus, and the spur gear meshes with a gear of a 
transfer roller provided in the main body to transmit the 
drive force received from the main body of said image 
forming apparatus to the transfer roller, said spur gear 
and said helical gear are integrally formed and have a 
through hole at a central portion thereof, a first portion 
of the through hole corresponding to the spur gear has 
an inner diameter larger than an inner diameter of a 
second portion corresponding to the helical gear, a shaft 
attached to said process cartridge frame is inserted into 
the second portion of the through hole, and an inte- 
grated article including said spur gear and said helical 
gear is attached to the cylindrical member by caulking. 
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said cylindrical member has an area where the photo- 
sensitive layer is not formed at a circumferential sur- 
face of the one end, said integrated article is caulked at 
the area, and said helical gear meshes with the devel- 
5 oping roUer gear to rotate the developing roller. 

52. Aprocess cartridge according to claim 51, wherein the 
spur gear and the helical gear are exposed externally of the 
frame of said process cartridge. 

53. A process cartridge according to claim 51 or 52, 
further comprising a cleaning blade for removing toner 
remaining on the drum. 

54. A process cartridge according to claim 53, further 
comprising a charge roller for charging the drum. 

55. A process cartridge according to claim 51 or 52, 
fiirther comprising a charge roller for charging the drum. 

15 56. Aprocess cartridge according to any one of claims 31, 
40, 46 and 51, wherein said process cartridge comprises an 
integral unit including at least one of a charger means, a 
developing means, and a cleaning means as process means, 
and an electrophotographic photosensitive body, said unit 

20 being removably mounted within the image forming appa- 
ratus. 

57. Aprocess cartridge according to any one of claims 31, 
40, 46 and 51, wherein said process cartridge comprises an 
integral unit including at least one of a charger means, a 

25 developing means, and a cleaning means as process means, 
and an electrophotographic photosensitive body, said unit 
being removably mounted within the image forming appa- 
ratus. 

58. Aprocess cartridge according to any one of claims 31, 
30 wherein said process cartridge comprises an 

integral unit including developing means as process means, 
and an electrophotographic photosensitive body, said unit 
being removably mounted within the image forming appa- 
ratus. 

59- An image forming apparatus onto which a process 

35 cartridge is removably mounted for forming an image on a 
recording mediiun, said apparatus comprising: 

mounting means for removably mounting said process 
cartridge, said process cartridge including a cartridge 
frame, a photosensitive drum, a toner-containing por- 

40 tion for containing a toner therein, a developing roller 
bearing and supplying the toner contained in said 
toner-containing portion to said drum for developing a 
latent image formed on said drum, and a developing 
roller gear for receiving a drive force for rotating said 

45 developing roller, said drum including a cylindrical 
member having a photosensitive layer thereon, a first 
gear provided at one end of said cylindrical member in 
an axial direction thereof, and a helical gear as a second 
gear provided at the one end of said cylindrical member 

50 adjacent and outside of the first gear, said helical gear 
being formed integrally with said first gear and having 
a diameter larger than a diameter of the first gear, said 
first gear and said helical gear integrally formed have a 
through hole at a central portion thereof, a first portion 

55 of the through bole corresponding to the first gear has 
an inner diameter larger than an inner diameter of a 
second portion corresponding to the helical gear, and a 
shaft attached to said cartridge frame is inserted into the 
second portion of the through portion; 

5Q a motor; 

a drive helical gear meshing with the helical gear of said 
process cartridge mounted onto said mounting means 
for transmitting a drive force from said motor to 
thereby rotate the drum; 
65 a transfer roller for transferring a toner image formed on 
the drum of said process cartridge mounted on said 
mounting means onto the recording medium; 
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a gear provided on said transfer roller meshing with the 
first gear of said process cartridge amounted onto said 
moimting means for transmitting the drive received 
from the main body of said image forming apparatus to 
said transfer roller; and 5 

conveying means for conveying the recording medium. 

60. An image forming apparatus onto which a process 
cartridge is removably mounted for forming an image on a 
recording medium, said apparatus comprising: 

mounting means for removably mounting said process 
cartridge, said process cartridge including a cartridge 
frame, a photosensitive drima, a toner-containing por- 
tion for containing a toner therein, a developing roller 
bearing and supplying the toner contained in said 
toner-containing portion to said drum for developing a 
latent image formed on said drum, and a developing 
roller gear for receiving a drive force for rotating said 
developing roller, said drum including a cylindrical 
member having a photosensitive layer thereon, a spur 
gear provided at one end of said cylindrical member in 
an axial direction thereof, and a helical gear provided 
at the one end of said cylindrical member adjacent and 
outside of the spur gear and having a diameter larger 
than a diameter of the spur gear, 

wherein said spur gear and said helical gear are integrally 
formed and have a through hole at a central portion 
thereof, a first portion of the through hole correspond- 
ing to the spur gear has an inner diameter larger than an 
inner diameter of a second portion corresponding to the 
helical gear, a shaft attached to said process cartridge 
frame is inserted into the second portion of the through 
hole and an integrated article including said spur gear 
and said helical gear is attached to the cylindrical 
member by caulking, said cylindrical member has an 
area where the photosensitive layer is not formed at a 
circumferential surface of the one end, said integrated 
article is caulked at the area, and said helical gear 
meshes with the developing roller gear to rotate the 
developing roller; 

— * 40 

a motor, 

a drive helical gear meshing with the helical gear of said 
process cartridge mounted onto said moimting means 
for transmitting a drive force from said motor to 
thereby rotate the drum; ^5 

a transfer roller for transferring a toner image formed on 
the drum of said process cartridge mounted onto said 
moimting means onto the recording medium; 

a gear provided on said transfer roller meshing with the 
spur gear of said process cartridge mounted onto said 50 
mounting means for transmitting the drive force 
received from the main body of said image forming 
apparatus to said transfer roller; and 

conveying means for conveying the recording medium. 

61. A process cartridge removably mountable onto a main 55 
body of an image forming system, said process cartridge 
comprising: 

a cartridge frame; 

a photosensitive drum; 

a charging member for charging said photosensitive 
drum; 

a developing member for developing a latent image 
formed on said photosensitive drum; and 

a first helical gear and a second helical gear; said first 65 
helical gear being arranged axially outward of said 
second helical gear, said first helical gear having an 
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outer diameter greater than an outer diameter of said 
second hehcal gear; said first helical gear having a 
width greater than that of said second helical gear; said 
first helical gear meshing with a drive helical gear 
provided in the main body of the image forming system 
to receive a drive force of a motor provided in the main 
body for rotating said photosensitive drum when said 
process cartridge is mounted in the image forming 
system; said second helical gear meshing with a gear of 
a transfer roller provided to transmit the drive force 
received from the main body of the image forming 
system to the transfer roller; and said first helical gear 
and said second helical gear each having a through hole 
at a central portion thereof such that a shaft, attached to 
said cartridge frame for supporting said photosensitive 
drum on said cartridge frame, is inserted into said 
through holes. 

62. A process cartridge according to claim 61, wherein the 
transfer roller is provided in the main body of the image 
forming system. 

63. A process cartridge according to claim 61 or 62, 
wherein said first helical gear is formed integrally with said 
second helical gear. 

64. A process cartridge according to claim 61, wherein a 
tooth of said first helical gear _and a tooth of said second 
helical gear are slanted in a same direction. 

65. A process cartridge removably moimtable onto a main 
body of an image forming system, said process cartridge 
comprising: 

a cartridge frame; ' ' . '" 
a photosensitive drum; 

a charging member for charging said photosensitive 
drum; 

a developing member for developing a latent image 
formed on said photosensitive drum; and 

a first helical gear and a second helical gear disposed side 
by side at one end of said photosensitive drum in a 
longitudinal direction thereof; said first helical gear 
beii^ arranged axially outward of said second helical 
gear; said first helical gear having an outer diameter 
greater than an outer diameter of said second helical 
gear, said first helical gear having a width greater than 
that of said second helical gear; said first helical gear 
meshing with a drive helical gear provided in the main 
body of the image forming system to receive a drive 
force of a motor provided in the main body for rotating 
said photosensitive dnun when said process cartridge is 
motinted in the image forming system; said second 
helical gear transmitting the drive force received by 
said first helical gear to a transfer roller; and said first 
helical gear and S2iid second helical gear each having a 
through hole at a central portion thereof such that a 
shaft, attached to said cartridge frame for supporting 
said photosensitive duim on said cartridge frame, is 
inserted into said through holes. 

66. A process cartridge according to claim 65, wherein a 
tooth of said first helical gear and a tooth of said second 
helical gear are slanted in a same direction. 

67. A process cartridge according to claim 65 or 66, 
wherein the transfer roller is provided in the main body of 
the image forming system. 

68. A process cartridge according to claim 67, wherein 
said first helical gear is formed integrally with said second 
helical gear. 

69. An image forming system onto which a process 
cartridge is removably mountable for forming an image on 
a recording medium, said image forming system compris- 
ing: 



5,926,1 

49 

mounting means for removably mounting a process car- 
tridge including a cartridge frame; a photosensitive 
drum; a charging member for charging the photosen- 
sitive drum; a developing member for developing a 
latent image formed on the photosensitive drum; and a 5 
first helical gear and a second helical gear, the first 
helical gear being arranged axially outward of the 
second helical gear, the first helical gear having an 
outer diameter greater than an outer diameter of the 
second helical gear, the first helical gear having a width lO 
greater than that of the second helical gear, the first 
helical gear meshing with a drive helical gear provided 
in a main body of said image forming system to receive 
a drive force of a motor provided in said main body for 
rotating the photosensitive drum when the process i5 
cartridge is mounted in said image forming system, the 
second helical gear meshing with a gear of a transfer 
roller provided to transmit the drive force received 
from said main body of said image forming system to 
said transfer roller, and the first helical gear and the 20 
second helical gear each having a through hole at a 
central portion thereof such that a shaft, attached to the 
cartridge fi^ame for supporting the photosensitive drum 
on the cartridge frame, is inserted into the through 
holes; 25 

a motor; 

said drive helical gear that meshes with the first helical 
gear of the process cartridge mounted onto said mount- 
ing means for transmitting a drive force from said 
motor to thereby rotate the photosensitive dnun; and 
conveying means for conveying the recording medium. 
70. An image forming system onto which a process 
cartridge is removably mountable for forming an image on 
a recording medium, said image forming system compris- 
ing: 
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mounting means for removably mounting the process 
cartridge including a cartridge &ame; a photosensitive 
drum; a charging member for charging the photosen- 
sitive drum; a developing member for developing a 
latent image formed on the photosensitive drum; a first 
helical gear and a second helical gear disposed side by 
side at one end of the photosensitive drum in a longi- 
tudinal direction thereof; the first helical gear being 
arranged axially outward of the second helical gear; the 
first helical gear having an outer diameter greater than 
an outer diameter of the second helical gear; the first 
helical gear having a width greater than that of the 
second helical gear; the first helical gear meshing with 
a drive helical gear provided in the main body of said 
image forming system to receive a drive force of a 
motor provided in said main body for rotating the 
photosensitive drum when the process cartridge is 
mounted in said image forming system; the second 
helical gear transmitting the drive force received by the 
first helical gear to a transfer roller; and the first helical 
gear and the second helical gear each having a through 
hole at a central portion thereof such that a shaft, 
attached to the cartridge frame for supporting the 
photosensitive drum on the cartridge frame, is inserted 
into the through holes; 

said motor; 

said drive gear that meshes with the first helical gear of 
the process cartridge mounted onto said mounting 
means for transmitting the drive force from said motor 
to thereby rotate the photosensitive drum; and 

conveying means for conveying the recording medium. 
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